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Preface 


Tlie Tlurd Edition of Applicalwn of ^ieasttremenl to Health and 
Physical Education constitutes a thorough roMsion of the earlier 
tevts It Ins been brought up to date with the most recent researcli 
available New tests have been added and old ones reassessed in 
liglit of current information 

Ever)’ effort has been made to make this a practical publication 
Ninet) five test batteries or evaluating mstnimenls maj be used 
directlv from the levt In addition inaj3>' xonre tests ore descTjhed 
and evaluated 

As was true for other editions of this text the approach to measure 
ment ts in terms of improved hoillh and physical education services 
hfeasiirement is presented as an administrative device enabling 
physical educators to sene pupils better than would othemise be 
possible Measurement is utilized to mike physical education m 
effective force in the curriculum from elementary school through 
college 

Tlie writer has considered tests m relation to the specific physical 
education objective for which fhc) are ufdized nistead of m the 
usual functional chssificafioi) Thus tests designed to meet the 
ph> sical fitness objective are grouped together as are those intended 
to meet the socnl objective and those directed toward the cultunl 
and recreational objectives Not only are desinble tests in each of 
these areas discussed and ev alualed but the procedures and methods 
employed to meet each objective are considered Considerable em 
phasis IS placed on the ttse of test results the npphcofioii of measure 
ment 

Too frequently measurement has been considered an academic 
appendage of physical education programs the province primardy 
of the research worker and of the individual intellectually oriented 
toward physical education Often also measurement Ins been dis 
cussed on a purely technical basis with slight emphasis on the use of 
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the tests and practically none on necessary procedures for conduct- 
ing follow-up programs. Actually measurement should be the 
nucleus of the physical education program, the physical educator 
should turn to it as readily and as naturally as he now turns to the 
various activities in his program. It should be the dynamic force 
in the development of physical education programs. Through the 
intelligent use of measurement, physical education can lake its place 
as an indispensable phase of the educational process. 

In making this approach to measurement, the selection of tests 
and the emphasis placed upon each were necessarily limited to 
those aspects of physical education that the \sTitcr considered of 
greatest significance. Consequently, many tests were omitted; only 
the best applicable tests were included. Tliis lack of completeness 
in sun’eying tests in this field is done without apology in the inter- 
ests of presenting effectisc procedures free from numerous non- 
essential details. 

Tlie current trends of physical education, a consideration of the 
desirable qualities to measure, and an evplanation of definite ad- 
ministrative procedures to use in putting tests into practical use 
wiU be found in Part One. In the first chapter is a new orientation 
to the place of physical education in our culture. In the second 
chapter, criteria for selecting tests from a scientific point of view 
are considered, so that phy'sical educators may be prepared to evalu- 
ate tests for themselves. 


A separate part of the text is devoted to each of the objectives 
of physical education, so that the importance of each objective, the 
educational and administrative procedures for its realization, and 
the various phases of physical fitness testing are presented. In Part 
Three, social efficiency and motor ability tests are described, evalu- 
ated, and their uses indicated. A similar presentation is made for 
sUll and knowledge tests in Pari Four. Part Five is devoted to 
administrative problems and the process of inaugurating measure- 
ment programs. 


Appendix A includes statistical procedures essential in construc- 
tion of tests. Scoring tables necessary to the use of tests described 
throughout the text appear in Appendix B. 

The Witer vvishes to express his gratitude to the many authors and 
publishers who have so generously permitted use of their materials. 


H. H. C. 
vi 
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Considerations of 
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CHAPTER ONE 


Approach to Measurement 

twin R t" fw ill ftr 1 in mill n II f ij i j 


The physical educators approach to measurement should be m 
terms of improved service to boys and girls Teachers uith vision 
and the will to do have little lime in tins life to accomplish the work 
for which they are trained'-tliat is, to contribute signifieinlly to 
the growth and Iiappiness of indi\ iduals in their care Each child is 
1 unique problem, with Ins own peculiar background and capahih 
ties differing from the others m innumerable ways Tlie funda 
mental function of the physical educator is to unrfcrstoiid each 
child s needs in order to give him adequate guidance and to adapt 
programs to meet Ins needs 

If these functions are to be accomplished efficient!) measure- 
inent is indispensable, for orderly progress cannot be achiev ed witli 
out tlie guidance that intelligent use of measurement provides B> 
utilizing measurement proper]), the pJiysical educator may fulfill 
his destiny giving the service llial he should be qualified to give 

Successful measurement then involves defining and measuring 
the truly important outcomes of physical education— that is the 
needs and capacities of individual pupils The onl) justification of a 
testmg program of any hind in the schools is tliat it insures and 
hastens children s growth Of course, testing does not take the place 
of teaching It does however, male t«iching more definite and con 
Crete, and is itself a highly effective leaclnng device To outline 
such an approach to measoremenl and to indicate a practical basis 
for the selection of tests are tlie purposes of this chapter 
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APPnOACII TO MEASUREMENT 
Intehcst in Physical Education Mr-ASUHF.MENT 


Enrly Mcnsurcmenl in Physical Education 

Ph)sical education has a rich heritage in measurement and evalu- 
ation Since the early work of Hitchcock in 18C0, research leading 
to the construction of evaluation instruments has been a consuming 
interest of many workers in the field. Tests in some areas of physical 
education are much more numerous and better constructed than in 
others. The historj' of ph>sical education reveals the reason, for 
measurement emphases have been closely associated with the 
changing role of physical education in our society. Tlic direction 
of measurement over the years has reflected the changing philos- 
ophy and objectives of this field. 

Early influences. The earliest physical education in the United 
States was patterned after European systems, especially the German 
and Swedish. Although parts of these systems still exist and are of 
great value to physical education, none of them was generally 
adopted. A new countr)' was l>cing explored, settled, and developed; 
a new and powerful nation was being created; a new culture w^s 
evolving. It was to bo expected that physical education would 
eventually reflect and support Uiis unfolding culture. Although cer- 
tain beginnings can be traced to this earlier period, the emergence 
of a culturally oriented physical education was not generally appar- 
ent until after World War I. 


Between the Civil War and World War I, the primary objective 
of physical education was physical fitness. Most pioneer leaders of 
this era w'ere trained in medicine. These men and women were at- 
tracted to the field because of the potential health v’alues of proper 
physi<^l activity. The>' gave major direction to physical education 
for a half century during its formative years. 

Among the professional leaders of this period were many who 
were interested in research. These men early turned their attention 
toward studying the effecUveness of their programs and construct- 
ing tests to evaluate results. In keeping with their objectives, tests 
were designed to measure aspects of physical fitness. The earliest 
orm of such testing was antliropometry, based upon the Uieory 
that emph asis should be placed on bodily s>-mmetry and proper- 





APPROACH TO MCASUREMENT 

tion with exercise prescribed to affect muscle size Later, due to tlie 
research of Dudley A Sargent, indicabng that "capacity” of the 
muscles should be given value in judging an indn idual s fitness, in 
terest changed to strength and its measurement With the mvcntioti 
of the ergograpli by Mosso and its use to studj muscle fatigue and 
the efficiency of the circulatory system, still another shift in meas- 
urement occurred to determine the efficiency of the eardio \ascular 
S)Stem As will be recognized, the meisurement emphasis during 
this period was consistent with the physical fitness objectne The 
changes in the actual types of tests utilized were the results of 
increased knowledge of the factors involved 
Orgnnismjc concept Tlie concept of orgamsmic totalitj was gam 
mg favor in man’s beliefs kfilestones m the growth of tins concept 
were the Greek education of the fiflJi century uc, winch recog 
ntzed the need for balance m the mental, socnl, and physical edu- 
cation of the individml, the expressions of Locke, Rousseau and 
other European pfufosopfiers tint m a sane body fies a sane mind, 
a thought voiced hter by Horace Mann, Henrj^ Barnard, and Her- 
bert Spencer, tlie early observations of physical educators that the 
care and development of the bod) contributes to the indnidiials 
mental, emotional, and social effectiveness the experimentation of 
psychologists, sttcli as James, Thorndike, and more recent!) Jones 
who demonstrated the interaction of basic forces m the individual, 
and the dramatic findings of physicians that the "whole man" must 
be treated, not just llie disease or the disability 
The cumulative impact of evidence verifying the orgamsmic 
concept led to enlarged functions of physical education after tlie 
first world war It also set the stage for an expansion m resoarcli 
witlj new emphases in measurement, necessary concomitants of 
changing philosophies and objectives 

FadOTK Shaping Modern Practice 

Modem physical education dates from approximately the early 
nineteen twenties when it became an integral part of education 
The leaderslnp shift was to men and women prepared as educators 
The objectives showed recognition of physical education as a part 
of tlie educational process In the period of transiUon, great diffi 
culty was encountered in making ncccssar) adjustments and Uiink- 
ing through, adopting, and putting into practice effective education 
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procedures. At the same time, to further complicate the stoaUon, 
physical education was undergomg tremendous expansion through- 
out the United States. Wide many factors shaped modem practice 
in physical education, five especially significant ones have been 
selected for consideration. 

Educational balance. As mentioned above, new objectives were 
recognized as physical education stmggled for a place in the educa- 
tional curricula of schools and colleges. Initially, however, physical 
educators were prone to go to extremes in promoting their favorite 
objective, be it physical fitness, character development, or prepara- 
tion for leisure pursuits. In practice, some programs were all sports 
and games designed to develop desirable personal and social be- 
havior patterns; other programs catered almost entirely to the teach- 
ing of sports skills for leisure use; in still others, mass drills and 
apparatus exercises were dominant as the development and co- 
ordination of the body were stressed. 

At the beginning, there was also a tendency on the part of some 
influential leaders to abandon the biological heritage of physical 
education. The understandings and tested practices of fifty years 
were frequently rejected in tire nish to adopt new ideas and pro- 
cedures. In general, improvement of physical fitness became a con- 
comitant of an acHvity program designed to realize other objectives. 
Tlie results of this repudiation of the historic role of physical edu- 
cation found our youth to be no belter off ph>'sically in World 
War II than they liad been in the previous world war. 


Too often during this period, an “either-or” attitude was adopted. 
Intolerance and immature judgment marked many professional 
arguments. Perhaps World War 11 had a leavening influence, for 
there is now a tendency to seek for educaUonal balance, so tliat 
physical education may make its fullest contribution to the lives of 
boys and girls, men and women. As the dean of physical education 
researchers, C. H. McCloy,- has xvritten: ‘T ha\’e always felt tliat a 
well-equipped physical educator would have room in his mind for 
a reasonably large number of objecUves, of ideas, and of questions 
and that Uie addition of some new idea should simply mean some 
<»rcful rearrangemenls-bul that the good ideas, even though they 
dated back 4,000 years to the Egjptians and the Chinese-should 
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still be welcomed, constintl) etpenmented with and improved- 
and put to use ” 

Meeting tndiviihial needs In efforts to plan programs that will 
effectively realize educational objectives, the necessity to meet tlie 
indn idual needs of students has become apparent Indiv iduals differ 
in innumerable wa>’s Their muscular strengtli vanes from weak 
and puny to powerful and vigorous tlieir ability to learn skills has 
a wide range tliere are pronounced differences m social adjustment 
and mental health 

Insofar as activities and methods and the training of personnel 
wall permit, physical education should meet the individual needs 
of boj s and girls who arc handicapped in some respect who have 
functional defects or deficiencies amenable to improvement 
tiirougii exercise or who possess other inadequacies which interfere 
witli their successful participation m the diversified and vigorous 
activities of tlie general program Specific procedures should be de 
V ised and materials selected m accordance with tlie needs of school 
and college populations 

Educating for democracy In this century, our democratic belief 
met Its first great challenge witli the rise of fascism and national 
socialism in Italy and Germany, culmmalmg in World War II in 
which the democracies were forced to defend their ideals of gov 
emment More recently, commumsm has constituted a similar 
threat If belief in democracy is to survive it must be essentially tlie 
result of informed public understanding and action Schools and 
colleges should not only be dispensers of knowledge pertaining to 
democratic concepts but should be laboratories in democratic 
liv’ing As Hopkins ® expresses it “the outstanding characteristic of 
tlie democratic process is the emphasis upon cooperatwe social 
action Leaders in physical education are alive to tins problem as 
It relates to tlieir field, as evidenced by selecting as the topic of the 
first Yearbook of tlie American AssociaUon for Health Physical Edu 
cation, and Recreation, Developing Democratic Human Relations 
through Health Education, Physical Education and Recreation 
Tlie processes of democracy, as revealed m recent research m group 
dynamics, are being studied and applied to phy’sical education as 
witnessed by tlie pioneer volume on tins subject by die physical 

3 L Thomas Hopkins Meractian The Democreiu: Process (Boston Houghton 
MifiUn Company 19411 


7 



APPROACH TO MEASUREMENT 

education stafi at the University of California, Los Angeles.* The 
need to determine the physical educator’s contribution to education 
in a democracy is essential and constitutes a forceful challenge for 
the future of the Held. Coupled \vith tliis is the need to develop inter- 
national and interracial understanding. Physical education has ric i 
potentialities for the realization of this purpose. 

Threat of tvarJ^ An essential motivation of European systems of 
physical education has been preparation for war. Every European 
country has been bounded hy potential enemies. Nationalism has 
been rampant. Universal military training has long been an accepted 
policy of tliese countries. Huge standing armies made of every 
nation an armed camp, with preparedness a national watchword. 
As for Great Britain, the insular character of the British Isles saved 
her from the necessity for beeping pace in land armaments with 
rivals on the continent, but she maintained a navy which was over- 
whelmingly greater tlian any other. 

American culture never has subscribed to preparation for war 
as an objective of education, except during short periods of armed 
conflict. In fact, such preparation has not been a national necessity. 
The United States has not had powerful enemies on its borders. 
For many decades, it has not been interested in territorial ag- 
grandizement Great oceans have been effective barriers to invasion 
from major powers elsewhere in the world. Thus, a prime purpose 
for the promotion of physical education in other countries, extend- 
ing to ancient and primitive times, has not been of significant pur- 
pose iiere. As a consequence, the presentation of physical education 
in educational institutions as preparation for national defense has 
not been effective and programs to achieve this end have not sur- 
vived. 

However, no longer is our geographical isolation an effective 
harrier to attack; no longer will we have time to prepare after con- 
flict is joined as in the preceding world wars. With the development 
of aviation, all countries have become neighbors. Within a matter 
of hours, enemy aircraft with their lethal loads can be over military 
and industrial targets in this country. Invasion would be relatively 


Department, Umvers.ty of Cabfomia, Los 
Ml ffamson (New York Harper & Brothers, 1951). 
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increasea support is readUy leaUzed for 


proved athletic teams, 
physical education. 

ImpUcafwn, lor Jleosuremenl and Evalualion 

noted before, measurement and evaluation always show re a 


As 1 


asureiuem ttuu ^ , 

, be achieved. It may therefore be expected 


Uonsbip to pu.^ . - ~;i,'b;eebeen devdoped to 


toei^ine aXe«re‘ntT“ol?erobjee"aves than 
time to develop in relation to newer goals. 
in various ] 


leveiup lU icaawwia O t „ 

.„.,„js phases of physical fitness has been in process for a ce - 
turs'. A u-ide research evperience and valid instrument are at han^ 
au^ented bv materials developed by scientists m physiolo^ 
related fields.' On the otlier hand, tests of sportsmanship and other 
social outcomes are of recent origin and only limited researc an 
the construction of relafively crude instruments have so far been 


possible. 

A considerable time lag is Inevitable between new program 
emphases and the construction of adequate measurement instru- 
ments. Initially, then, program justification may be largely based on 
logical hypotheses. Sometimes a body of knowledge and evmuative 
devices may be available in an allied field. This is ewmplified > 
the sifting and utilization of research developed by social ps>'- 
chologists, particularly in group dynamics, as bases for proposing 
changes in physical education content and method. As research 
V, orhers in our field underlahe and complete investigations, a body 
of professionally oriented evidence will gradually become available. 

Competent research is essential to the establishment of any field 
as a profession. As our culture changes and as new demands upon 
education arc made, changed program emphases are inevatable. 
As new program areas are developed in response to social change, 
a number of research steps are required: survev' of e.xisting knowl- 
edge in the professional and allied fields; the development of 
acceptable hjpotheses to justify and guide practice; construction 
of evaluative and measurement instruments; utilization of these 
instruments as tools for conducting more effective programs in tlie 
light of the information the instruments provide. 

Philosophy will continue to be the fountainhead for program 
direction. Not until physical education objectives have been set and 
program procedures accepted is it possible to assess the place of 
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measurement m the ethicabonal process Hoivever progress m 
plijsical education toward the attainment of objectives is dependent 
upon the quality of its research and the validity of its measurement 
procedures 


xV PlVESEKT CONCEM OT MeaSOTEMENT 

As inferred ibove to consider measurement impels one to philo 
soplucal ^^nlJses Tims m order to select tests the leaclier must 
first decide what to test wlncli requires tliat he first select nims and 
objccti\es To do olIle^^vlse uould be to phee the cart before the 
horse or to slirt a journc) without knowing either the direction 
or the deshmtion Tlie carpenter does not cut boards or nad diem 
togetlicr without definite ideas of wliat lie is to bmld-or m fact 
\\ ithout detailed blueprints of how the job is to be done The gunner 
in warfare does not fire Ins gun at random m iny direction that Ins 
wliims suggest if lie did he would promptly receive a one-ivay 
ticket to the firing squid or lie placed in a psycliopatlnc ward 
The physical educator without definite aims and objectives and 
without well thought out procedures for realizing them is in much 
the same unfemblc position as would be crazy carpenters and 
gunners 

Furthermore to prepare an adequale physical education pro 
gram teachers must measure for measurement is as indispensable 
to an adequate program as measurement is impossible witliout an 
adequate prognm Moreover no testing project sJiouId be under 
taken unless it is part of an attack upon a clearly defined educational 
problem the solution of winch can be aided matenallj by the use 
of tests Tins meins tliat tests should not be given merely for the 
sike of testing but only when tliere is some definite object m view 
Tlic follow lip program-tiie use of test results for program modifica 
tion in order to serve the pupil better than would otlienvise be 
posstble—is the real justification for the admimstrition of tests 

The following three questions should be answered by all phj'sical 
educators planning physical education programs (1) What are the 
objechies of my physical educabon program? (What am I trying 
to accomplish in physical educabon anyway?) (2) Wliat pro- 
cedures shall I follow in meeting these objectives? (How vn 1 gowg 
to do it?) (3) Wliat types of tests are needed to make my program 
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effecti\e and later to determine results? (Mliat tests \viU help me 
to do It and prme tliat it has been done?) These quesbons indicate 
the logical sequence of steps to be followed m the establishment of 
an\ rational ph>sical education program The omission of any one 
wall result in a program that is wasteful, weak, and ineffecbve 
Tlie scientific or measurement approach to program planning is 
tlie onl) way the teacher has of insuring himself against waste It is 
safe to assert that the physical educator who does not measure 
wastes 30 per cent or more of his efforts If he does not test to de- 
termine the phjsical needs of indiwduals, how can he plan a pro 
gram to meet those needs, and how wll he know that they have 
been met? Can lie show that his teaching is benefitmg his pupils m 
an> way whatsoe\er? How? In what ways and how much? Can he 
pro\c tliat certain phases of Ins leacliing, if not all of it, are not 
defimtclj harmful? Can he demonstrate how well an acbvitj' has 
been learned? Could he defend his physical educabon program 
against an m\e5tigation b> admimsbabve officials— except through 
\erlial rationalization, a mere burst of “oratory’ ? 


The iMPOnxANCE of PmsiCAL Education 


In considering the first question stated abo\e, concerning the 
objectives of the program, tliere has been among ph>sical educators 
a definite conflict botli in theory and in practice as to the desirable 
goals to be achieved m the activities they lead Tins conflict is par- 
tialh due to the lusloncal concept of phjsical education, which m 
the past has been largely designed to build sbong bodies and to 
develop men for fighting Tlie activities of this program were body 
budding in nature witli generous doses of calisthenics, apparatus 
exercises, tumbling, track and field events, and the like Later, there 


vv-as a swing to sports and games-a swing dial often resulted m the 
disappearance from the gymnasium of apparatus necessary for 
physical development, and corresponding rejection of formal work, 
esiK-cially cahsllicnics and gymnastics In fact, the pendulum in 
some localities swamg so far that many programs degenerated into 
iml UircnMng out u ball" for pupils to play «,th as Uiey chose 
The tcUm of the moment dictated the program for the hour 
ivsica e today must undergo a renaissance Its con- 

trilmtions to child desclopmenl must be esaluated, and programs 
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established to insure definite outcomes Such a rebirth does not 
necessarily mean tint physical education ideas of the past must be 
discarded, but rather that, through an evaluative process, desirable 
acliMties from any asailable source should be used as needed To- 
day, mucli IS heard of educational objectives, and more and more 
programs are being planned for definite educatioml outcomes The 
purpose of tlie scliooJ is to provnde experiences for boys and girls 
b)' wbicli the) can grow plij sically. mentally, socnll) , and emotion- 
ally, and bj which they can adapt themselves to changing condi- 
tions of hung Ph)sical education his a large place m this scheme 
of things 

Todays mode of h\ mg. as contrasted with that of our ancestors, 
lias changed radicabv Modem life, in spite of its time saving, labor- 
saving devices, is difficult for human beings People are herded 
togetlier in cities wtJi innumerable social contacts daily Life is 
speeded up, eacli individual doing many more tilings than formerly 
SoenI inlerdopendcnce is vciy real All too frequentl) people are 
occupied witli monotonous work Kfachmes have decreased tlie m 
tensity of human effort and have increased the amount of leisure 
time Diet consists more and more of delicate, refined foods In- 
fectious diseases have been repressed, but there is a definite increase 
in degenerative diseases and affections of the nervous svstem and 
the mind Resistance to fatigue and worry has decieased Socio- 
economic conflicts liave multiplied great!) Tliere has been a notice 
able lessening of constraint, discipline, and effort, the inevitable 
effects on people living in a mechanical universe without proper 
guidance to help them live the good life 

These clnnges and their subsequent results point to needs in 
three major areas the ph)S!caI, tlie social, and the leisure, and in 
all tliese areas, physical education can make definite and indis- 
pensable contributions 

Mas an Indivisible Unit 

In considering physical education objectiv-cs, the indnidiial 
should be regarded as an iiidnisible unit, acting and rclcling as an 
integrated whole Man cannot be divided into separate compart 
ments His muscles, other organs. Hood, and mind contribute to 
fiinclioml unity Strength, at least its application to ones activities 
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depends no less on character than on muscles and on the quantity 
and quality of blood circulating through these muscles; and the 
quantity and quality of the blood depends on the efficiency of the 
other organs of the body. Without tire help of the heart, the nervous 
system, tlie liver, the thyroid, and all the other glands, the muscles 
of the greatest athlete in tire world would remain impotent. A 
healthy mind is necessary too. No soldier has ever been really great 
if not led by faith in himself, in the cause for which he fought, in 
his leaders, and in his countrj'. To fight, or even merely to work in 
time of stress, requires more than well-trained muscles.® 

Furtliermore, all physiological activities contain mental elements 
and effects, and all mental elements are bound to organic functions. 
It is now generally accepted by scientists that body disturbances 
create psychic disturbances and psychic disturbances create body 
disturbances. The more informed people become concerning symp- 
toms of stress and strain, the more difficult it becomes to determine 
whether physical symptoms are due mainly to emotional disturb- 
ances or to physical causes. In fact, the whole question of resistance 
to disease is bound up with the emotional resilience of the indi- 
vidual. For example, die physical changes that take place under 
the influence of fear are familiar phenomena: effects on the skin, the 
respiratory system, the heart, the digestive-eliminative functions, 
and so on. Actually, no comprehensive evaluation of the individual 
is possible unless a thorough physical examination has been made 
and any symptoms of emotional upsets explored— especially if, after 
a reasonable time, the condition does not respond to physical reme- 
dies. Many children have carried the physical symptoms of mental 
disturbances to the point where they have undergone painful treat- 
ment and even liospitalimtion and surgery.'^ 

In like manner, pliysical abnormalities have often been tlie cause 
of menial, social, and emotional difficulties. To cite a homely illus- 
tration, an individual cannot perfonn his best mental work (nor is 
he such a social Ircing) when he has a splitting headache or is suf- 
Icrmg from indigestion. In treating mental patients, psychologists 
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routmely investigate physical conditions as sources of the ailment as 
regularly as-and even before-they seek obscure psychological 
reasons Thus, a regular pliase of the corrective treatment applied 
to truancy offenders by Children’s Courts is the correction of an) 
physical defects found Likewise, intelligent parents consider phys 
ical reasons as possible causes of emotional upsets in their children 
An important responsibrhty of the school health service is the dfs- 
cover) and elimination of physical defects in clnldren in order tint 
they may benefit from their education and be better able to take 
their places in society after ^aduation 
All tliese possibihties illustrate the necessity for considering hu- 
man bemgs as entities ratlier tlian as dichotomies of phjsicil and 
mental forces The pupil, then, must not be separated into Tiod)' 
and “mind,’ but should be regarded as a comphcited and precise 
mechanism, tlie effective and ununpiired action and interaction of 
all the parts bemg essential for ilie uell being of tJie individual as a 
whole Tlierefore-and this is of major importance to all teachers— 
e> ery instructor must be concerned for the bod>, llie mind, and tlie 
spirit, of his pupils 

Objectives of Physical Education 

As a consequence of these considerations, physical education ob- 
jectives must be clearlj stated Tlie) arc not susceptible of organi- 
zation into separate entities In fact, tJie entire school should be in 
harmonv vvitli this idea It would be a serious mistake for physical 
educators to consider the individual as composed of several more or 
less isolated parts, and it also would be a mistake for this or amj 
other fold of education to operate as an independent unit without 
reference to other education'll services Tlie place of physical edu- 
cation m Ibis process mav be clearly indicated, and tlie points of 
contact and meins of integration willi other school processes ma) 
be pointed out 

From tlie administrative point of view, however, the determina- 
Uon of physical education objectives m terras of tlie major contribu- 
tion to each field in tlie growth and development of the child-such 
as physical, mental, and social-w the only reasomblc way of clearl> 
stating the purposes to bo attained m this field Such designations 
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should be considered as a method of analysis; any tendency to ac- 
cept them as mutually exclusive categories should be guarded 

“®pCical education is identical svitl. other tods of education so 
far as its aims and purposes are concerned. As J, 

Champlin: ' Fersoml and social developments in terms of 
fitness to live the good life in our democracy are its objectives, ims 
means physical fitness, social efficiency (including moral and spin 
ual qualiUes). recreational competency, and the cultural appreci- 
aUons to sers'e others and the nation and to enjoy tile satisfacbons 
of responsible, democratic citizenship. The great difference from 
other programs of education is tliat the medium employed to edu- 
cate is physical activity. 

1. PinsiCAL FTTN-ESS. The development and maintenance of a sound physique 
and of soundly functioning organs, to the end that the individual 
his capacity for physical activity, unhampered by physical drams or by 
a body lading in physical strength and vitality. 


“Physical fitness” is herein used synonymously \vitli “physical 
vitality.” It is a positive quality, extending on a scale from death to 
“abundant life ” By tliis definition all living individuals have some 
degree of physical fitness which varies considerably in different 
people and in the same individual at different times. It is more tlian 
“not being sick,” or “merely being well.” It is different from re- 
sistance to or immunity from disease. The person with adequate 
phijsical fitness should be able to carry out his daily tasks without 
undue fatigue and should still have an ample reserve of energy to 
enjoy Icisttrc lime and to meet unforeseen emergencies. 

The histoiy' of human experience provides unequivocal evidence 
to support the assertion that frequently repeated muscular exer- 
cises, practiced in accordance with sound principles and extended 
over long periods of time, result in striking alterations and modifica- 
tions of the body organs. Schneider, a noted physiologist, states; 
“The benefit of muscular work cannot be overestimated. Exercise 
is ncccssaiy’ for healthy existence, it is a physiologic need of a 
primitiv e kind which cannot be safely eliminated by civilization.” ® 


* CIlw n aiamplm. “Pli>-sical Education and the Good Ufe,” Sprtngfietd College 
nuRflm (Nmnnhcr 1935) 

•E. C Schneider. Phijilalogy of Muscular AcUcitj} (Philadelphia: W B. Saunder* 
Company. 1933). 
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don of the moral and spmtual %-alues presented by tlie Educational 
Policies Commission. 


3 Cei-TCTJ!. The eaiichmenl of himian eipeneoce through ' 

' lies that lead to the better understanding nnd ' 

nhich boss and girls find themselves, and the development o! 

recreational competency for leisure 


Liberal cullure. TradiUonally. culture has been tliought of as con- 
fined to tlie classical areas of human thought: literature, phdosophv. 
art, and music. Only infrequently since the time of tlie early Greeks 
has phvsical education been considered to possess cultural poten- 
tialiUes. This lack of recognition is due in part to the general concept 
of culture sUR prevailing in the minds of educators in general, and 
in part to a similar lach of recognition by ph\sical educators tbem- 
sebes. There are, howe\er, great cultural potentialities in physical 
education, and their realization should be planned for as carefulU 
and specifically as is the de\ elopment of other objectives of the pro- 


gram. 

A broad definition of “culture” is: ones stock of appreciation, in- 
cluding all aspects of lictng that will improve onc*s understanding 
and enjoyment of f/iosc objects, people, and events that make up his 
cniironment, both local and tcorld-widc. Many activities included 
in the phv sical education program are cultural— in fact, any vvortli- 
vvliile activitv’ executed slcillfully enough to help pupils to under- 
stand each other and the world. For example, the grace, rhvtlun, 
and creative expression of the dance, togetlier with its association 
with the present and past in tliis and otlier countries, its racial and 
folVlore significance— these are truly and higlily cultural. An under- 
standing and appreciation of tlie human body, both biologically 
and aestlietically, is cultural. Appreciations of slJlled performance 
on the part of others, be they amateurs or professionals, are cultural. 
Tlie historical backgrounds of such age-old physical skills as archexy, 
fencing, boxing, wTcstling, and track and field ev’enls are cultural- 
Ph>sical education has its own culture, also, and the thoughtful 
teacher in tlie field wall attempt to inculcate in his students the cul- 
ture peculiar to his subject. 

Rccrcafional competency. Chan^'ng conditions of modem hving 
hav e greatly increased the need for recreativ e activaUes Today, men 
do not engage in a wide variety of activities, but repeat tlie same 
movement to distraction. Then, bodies and minds require change- 
20 
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not onl> for ploosurc, but c^cn more to re create their vitality and 
cajncit) for joj These ends are accomplished by cultural activities 
—singing, talking, and hobby work~and by games and sports 
In hrge measure, too tlic demands upon the workers physical 
.ind intnlil energies arc less Uian !>efore, but as a nile the ner\ous 
tension IS greater, owing to the mechanization of industry, hbor* 
s.iNing dcMCos ha\c cut dowm the amount of work required in the 
Jiome, dnidgcrj is reduced, and children who formerly had many 
chores about tlie bouse now’ find few tasks to perfonn That llie 
American people are utilizing this free lime for recreational pur- 
suits IS clear! j e» ident CJiaso '* estimifed tliat m 2927, out of a na- 
tional income of 92 billion dollars, the American people expended 
21 billions upon Icisurc-fime activities and for commodities con 
sumed during leisure By 1930, Dewhurst ** estimated that approvi 
mitely twice tins amount was being spent for one purpose or 
anotlur by the American public in the pursuit of recreational inter- 
ests The provision of opportunities for participation in desirable 
recreational activities has become a national problem Steps to meet 
this problem arc being taken by mnnicipal, state, and fedonl 
ngcncits 

Ilecrcation iv a very broad field, inclmlmg all those numerous ac- 
tnitJcs that adults and children engage in for tlie pleasure that can 
he derived from them Tims, actmlrcs considered as recreational 
lake a variety of forms fishing, sailing, camping, music, dramatics, 
crafts, sports, pliolography, dancing, reading, collecting, mtiire 
studv, suiinming, and the hkc Obviously, physical education can 
contribute to tlie development of ones recreational competency 

Piistnfir steal Lducahon 

hilc physical education m the schools has been onenled to a 
peace-time culture, nevertheless, wars have influenced physical edu 
cation fn tins country. The tragic lessons of AA^orld War I, when a 
large proportion of our youth was found physicallv unfit to defend 
their country from mortal danger, resulted in a tremendous ev- 
pansion in tlie number of physical education programs in educa 
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tional institutions. During World War II, many physical educators 
were utilized by tlie armed forces in the physical condibomng 
militars' personnel, still others were used in the physical recon - 
tioning of battle casualties, and numerous schools and college pr • 
grains were re-directed toward graduating physically fit boys and 


Although our own joung men exemplified a great fighting spirit 
and an abilit>' to go all-out in combat, yet the picture also had ik 
dark side. Our optimism regarding physical fitness was falsely based 
on obsers'ation of our star athletes in action in hotli national and in- 
ternational contests. Army and Navy physical fitness test data dis- 
closed alarming deficiencies in tlie essential qualities of strength, 
slall, and stamina so necessarj' for combat. Prior to the war, this na- 
tion, despite its tremendous resources, did not pro\ade widespread 
and adequate training in physical education for all boys and giih. 
Only one half of our high-school populaUon was enrolled in sudi 
programs.'* Tlie situation is much worse on the e1ementar>’-school 
level, where adequate physical education programs, in general, have 
been lacking. 

Physical education in tliis nation has the same potentialities as 
ever. The war experiences of all countries should leave no doubt of 
the importance of physical education. Althougli the pressure of war 
is not directly apparent, still tlie international situation is such tliat 


phvsical education should continue to develop tliose traits essential 
in bovs and girls should armed conflict again face our people. 

Tlie seriousness of tills situation is well exemplified in the forma- 
tion of a Council on Youtli Fitness at cabinet level in the federal 
gov emment and a national Citizens Adv'isorv' Committee on the Fit- 
ness of American Youth by President Dwight D. Eisenhower during 
his second term in office. 

Until the fundamental fob of developing the individual physically 
has been accomplidwd, there is no place for haphazard methods or 
for fads and fnlls. Tliis is physical educations primaiy' mission in 
peace or war. It should be emphasized, how ev er, despite the urgenev' 
expressed, that phvsical fitness should not be considered tlie only 
ohjcctUe of this field. Physical education activities should be 
selected a nd conducted so that the individual becomes a member 
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of a group and acquires desirable social traits tlirougli liis inter- 
action with otlier members of the group, and so tint the individual 
develops proper attitudes and skills for the continued use of plijs 
leal education activities during his leisure hours 

Emphnsis /or Girlj 

^^any great educators since Aristotle Inve suggested Uie com 
plete separation of educational aims and objectives for men and 
\vomen This may \ery well be However in recent decades, there 
has been a drastic mcrease m cml, vocational, and mtellectual free 
dom for women, and this trend is still progressing Aside from 
definite biological differences, the educational and physiological 
needs of women are converging witli those of men Thus, the gen 
erahzation may be advanced that the aims and objectives of educa 
tion and physical education are essentially the same for boys and 
girls, differing primarily m emphases and details 

To illustrate the emphases recognized by women, Jane Shaw,''’ 
in a study of reasons for participation m a YWCA physical edu 
cation program as expressed by out of scliool girls and women 
found that tliey came to the gymnasium because they were not 
satisfied witli their lives as they were living tiiem, that they felt tliat 
something was lacking and sincerely wanted to better themselves 
Reasons given for HVCA participation were as follows 

1 To reduce 

2 To gun v>eight 

3 To correct posture or some figjjre fault 

■< To learn to relw and tnfce things easy after working all day m an ofBce 

5 To leam skills such as tennis swimming and so forth so that thes could 
play them on their lacafion and in their spare tune 

6 To leam social dancing so thit tlicv would become more popular an«l 
have more dates 

7 To participate m a retreation program 

8 To seek company a desire brought on by Jack of cofopainonship 

After this mnlysis of felt needs, and after subsequent interviews 

With many of tlie girls, the following physical education objectives 
were proposed 

J PnYSiavL Frrsx<is Organic vigor and efficiency knowledge of require- 
ments for beahhfiiJ Imnfi nutnhon exercise and rest rc hxaticm cor 
rection of physical defects and prtparation for motlieriiood 

>«Janc Shaw Csprissttl Ot jedhes of Phvstcil Educitlwi b> Cirh and Uomm 
UnpuWisJied sIod>, SjTicuse Uantrrily 19-tO 
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4 RECBEMiosfL snLLS Development of man\ sVills that / ^ 

as leisure time activities and enjov-ment of those sVills and gam 
recreabonal nature nf 

5 Appbeciatioss Appreciation of rlijlhui and mus c apprcc 

beautv grace and poise appreciation of art, «Vill and achicvemen P* 
preciation of ahfl tv in others appreenti in of ptrsomhlv and apprecia 
bon of freedom and democraev 


Tims the values of plivsical education which women recognize 
as essential correspond well with tlie staled objectives propounded 
in this text CertainU tlie phvsical emotional, and social stresses 
of modem life stnke both sexes indiscnminatclv Strength and en 
durance are needed b\ botli sexes Bo)S ma\ have a more immcdi 
ite application for these qualities to athletic participation however, 
man> working housewives have need for a greater absolute level of 
ph>sical fitness than do their sedentarv husbands \Mnlc bodv 
poise and grace are recognized as immcdiatelv desirable traits for 
girls thev might actuall) be cited as prime cnlcria for good motor 
performance m both mens and womens activities Even “beautv 
if replaced b\ a term to indicate the idea of “attractive phvsic-al 
appearance” appears as a vital need for both men and women 


Selection of Tests 

Tests in ph>sical education may be used for mam purposes All 
purposes however focus in one all encompassing aim to realize 
educational objectives to serve boys and girls belter than would 
otherwise be possible If the preceding discussion in this chapter is 
sound therefore physical educators will tlien logically devise pro- 
cedures select activities and adopt methods to develop physical 
fitness social efficiency and recreational competenev adapted to 
the separate needs of boys and girls 

Pr^dures for meeUng each of the physical education objectives 
will be contained in Cliaplers 3 10 and 13 which introduce the 
'*4 



APPnOACn TO MEASUREMENT 

vinous fypes of tests Evamples of tlic ivnnner in which phjsica! 
etUicition tests mav be selected on the basis of educitioml pro 
cedures ire given below 

1 If indnitlua] phisica! fitness needs sre to be met tests mcistinng cssen 
tn! elements of ph>”s cal illness ire necessiry-fn ortler to select those 
\vnth such needs to follow their progress and to Inow when needs hn%e 
been met 

2 If munteninee of phj’sieil fitness on the pirt of all students is desired 
agim tests measuring essentiil elements of this quality are nee led ns a 
periodic check on fitness sniiis 

3 If nulnbons) status or ph>5oIoci<nl eSiaenev of Dupils is to be given 
special attention appropriate tests m these areas slioiild be selected 

4 If pupils wath postural defects are to be selected for remedial classes a 
test of this qualit) js obaious]}' necessary 

5 If liomogeneous grouping of pupils for the physical education program 
JS considered desirable for pedagog cal purposes and to provide a des r 
able setting for tlie deaelopmenl of social clBciency genenl motor abjl 
U> tests might uell be selected 

6 If pupils with tendenoes toward social maladjustment are to be discoa 
ered personality and character tests and rating scales are essential 

7 If emphasit is to be placed upon the general <)c\e!opment of athletic 
obility tests of general motor capacity and alnlity will be found most 
useful 

8 If homogeneous grouping by specific skdl abil ty is desired appropriate 
shill tests and achievement scales arc necessary 

9 If skill and understanding of specific phvsical education actnities nre 
sought skill tests knowledge tests and altitude scales would be selecteil 

10 If reports of pup 1 progicss are to be prepared for ad nmistralors boards 
of education and the public the most essential phj sical and social groulh 
factors should be tneasuied 

In considering the selection of 1011131 tests that will be used in the 
physical education program two points should be borne in mind 
First only tliose tests should be selected tliat will aid tn making 
physical education efFccltve Second only the best tests available 
for tlie job intended should be used Tiic use of poorl) constructed 
or empirical tests when sckntifically constructed tests are asailable 
is h«/e less than and cfecrcfcttfj a cS k.vw? 


Co%CLUSIONS 

The reg^dar use of measurement is one of the most distinctne 
marks of the professional viewpoint m any imman actuitj This 
statement applies particularly to engmeermg medicine and cduca 
tion md nerinps most to plijsical educabon. which affects pup* 
JO roiroediately and so profoundly n. thexr most mptesstonaUc 
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years. Educational tests and the programs resulting from their use 
in physical education are coming to be regarded as $>1100)^0115 
with good teaching practice, for it is only through measurement 
that the effects of teaching can be determined at all— that progress 
can be known. Therefore, the phj'sical educator contemplating the 
inauguration of any program should turn to measurement as a 
matter of course. It is not too much to say that the use of measure- 
ment in physical education may be considered as a prerequisite to 
the professional growth of the educator. 

But although tlie progressive p^'sical educator should use tests, 
his attitude toward testing should be both liberal and critical. A 
liberal view’point will allow him to use imperfect tests if and when 
they are the best available at the moment, in the hope that through 
their greater use better tests will eventually result A critical view- 
point prevents him from being satisfied with present tests and in- 
sures a demand for progressively belter tests. 

Tlie scientific construction of tests in the field of health and phys- 
ical education is still so relatively recent that a willingness to use 
existing tests and to anal)'ze tliem critically is essential to the growih 
of this movement and of the profession itself. 
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CHAPTER TWO 


Test Evaluation 


ri Him ■niTiwii’Utiiimii r 


nil iiiniji iimiiDiinnnnirainin™ 


Measurement is neither a new "““ j"“™llour various testing 
control of his environment. Kis p intelligent appraisal o 

trial and error and comideration and testing of 

listing knowledge an^ *“8“^ „f „odem se.enee, 

likely hypotlieses, to the ^ „ p„,ncl, distinguishes be 

which measures weights in calculates Umo even in ro 

tween Uiousands of colors »"^2’„Uc was one of the first grea 
lionths of a second, and »“J”*"uve conguest of nan, re h 

-ssrf;f5sr:.s="=~5 

the refinement and use of testing 
fields. 


THU FnncnoN of htEASunnsrem 

Reduced to its simplest ^c^d t 

determine steins Status m ,7 
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concerning the thing measured can be drawn and before com- 
parisons can be made. In this concept, seseral factors arc mvolveU. 


Sfdfus 

B\ measurement the status of the quality to be measured is de- 
termined. For example, the distance an athlete can jump may be 
measured with a steel tape; the speed be can nin, with a stop watch, 
the amount he weighs, with scales; and the capacity of bis lungs, 
with a spirometer. In each case, a quantitative measure indicates 
the status of the quality involved in terms of feet and inches, min- 
utes and seconds, pounds, and cubic inches, respectively. Status is 
determined by tlie survevor with level and compass, by the photog- 
rapher with photoelectric cell, by ibcmcclianic with vernier calipers, 
and by the bacteriologist with microscope. To determine status, 
therefore, is the first function of measurement. 

Compnmon 


After the status of an object is known with reference to a particu- 
lar qualih’ to be measured, it is possible to compare it w ith : ( 1 ) 
same quality in other objects of a like nature, (2) norms or stand- 
ards, and (3) itself at dilTercnt time periods. Take wcigbt-tcsting as 
an example: A boy may weigh 200 pounds (his status). This score 
may be compared witli a norm based upon bis sex, height, and age 
— wliich, let us say, is found to be 160, showing that he is 40 pounds, 
or 25 per cent, overweight {comparison with a norm). He may also 
be compared with others in his group and with national standards 
and found to be obese {comparison with a standard). As liis weight 
is high, he is given appropriate treatment to reduce, with Use result 
that his w-eight is lowered to 180, an improvement of 20 pounds 
(comparison with self at different times). Tims, Uie round of meas- 
urement possibihties on an individual basis is complete. Similar 
processes are possible for groups. 

The fact that the amount of change in status can be determined 
by muring the same individual or individuals after a lapse of time 
IS a highly important factor in ph>sical education, for it becomes 
possible to mea^e the progress of tlie indisidual, the group, and 
the school, so that program and teacher efficiency are in turn ren- 
dered rneasurable. Tliese measures of progress are also tlie basis for 
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TEST EVALUATJOV 
CnnrcRtA of Tests 

After the phjsic'il educator Jws decaded upon t) 7 e objects es of 
lus program after ho Ins devised idministrativ e and educabonal 
procedures to reah?e these objectives and after he has determined 
tilt Ijpe of tests he will need for their full realization he is ready to 
select the specific tests to he utilized for each essential tash to be 
performed In older to ntahe satisfactory selections /ic shoidd 
evaluate available tests in terms of thetr scientific attributes In 
other words he sliould answer such questions as iht following con 
cemmg each test considered m order to be able to choose tiie best 
and tliD most useful for the job to be done ( 1 ) Does the test meas 
urc tiie quality for which it is to be used^ (Valuhtij) (2) Can the 
lest be administered accurately? (ilchaZiih/y Ohjcciivity) (3) Can 
tlic test scores be interpreted in terms of rehtne performance? 
(florins) (1) Is tlie test economical? (Cost of instruments Econ 
omtj of (imc) \r\ understanding of these terms is essential before 
tests can be mtelhgently evaluated and wise choices made 

Test constniclion is based upon the use of smtistics— matlie 
matical procedures showing rclationsliip between variables A pres 
cntation of stitistical processes appears in Appendix A 

VAUom or Ti^rs 

A talul lost is one that measures accurately what it is used to 
measure The need for this quality m a test is so obvious as to pre 
chide argument To use a test to measure something for which it is 
not intended is absurd Me do not weigh a person in order to 
determine his height nor do we use a barometer to determine 
temperature On the contrary if we wish to know a persons weight 
we use scales that measure weight and if we wish to know Ins 
temperature we use a tlicrmometcr tliat measures licit Despite the 
obviousness of tins concept however it is frequently violated in 
educational measurement 

Certain relationships can be readily seen M'e know that scales 
measme weiglit a stop watdi tune a steel tape distance and a 
thermometer degree of heat And vet origmdly tiie validity of 
these measures had to he established flow do we know that the 
scales measure weight’ That the stop watch measures lime’ TJiat 
the steel tape measures distance? Tliat tlie thennometer measures 

29 
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temperature? One might ask: is a pound? A second? A foot? 

A degree of heat? At one time agreement on these concepts had to 
be reached. Today, we no longer question these measurement re- 
lationships, nor do we question the instruments that have been 
devised to measure them. Scientists have done a good job in estab- 
lishing these basic measures and in developing precise measuring 
instruments. They are now accepted as established facts. 

But how about less tangible, less mechanical concepts? On what 
basis may we believe that the Binet-Simon Test measures intelli- 
gence? that the Physical Fitness Index is a measure of physical fit- 
ness^ that cardiovascular tests indicate tlie condition of the cir- 
culatory system? that a ball-volleying test is a measure of general 
tennis ability? The relationships here are not so obvious. One wants 
to be shown that they exist. One wants proof. 

Consequently, in constructing tests, the researcher presents evi- 
dence to support lus contentions regarding the elements or traits 
that his tests measure. In order to do this, he establishes a criterion 
of the element being measured and compares the new test with tins 
criterion measure. If the two have a high relationship— if they go 
together, if the test and criterion agree— the researcher may logically 
conclude that his test measures the same quality as does the cri- 
terion. In determining the validity of tests, therefore, tlie physical 
educator should evaluate two elements: ( 1 ) the degree to which 
the criterion measure represents the quality being measured; ( 2 ) tlie 
amount of relationship showm between the test and the criterion. 


The Criterion 


Physical education researchers have used considerable ingenuity 
m devising criteria in the validation of tests. In some instances, 
more tlian one criterion is used. In general, the following five types 
of cnteria have been utilized: 

Criltcal thinking. The basis for tlie construction of many general 
Z been critical thinldng, al- 

-1 Zlinv Z "" r.™ This process consists in 

0 amn c®i‘ fundamental elements. For 

crZ.t;h?ni<rg:Zprr^a'‘Z^^^^^ ‘“b Co-ns. throiigb 

^ fa p iica the following seven components: arm 
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tion of motor fitness tests, including those developed by the Army, 
the Navy, and the Army Air Forces during World \\ ^ H- 

Ftmcfeno! etidence. This criterion consists of functional evidence 
of the element for which Hie test is constructed. As examples ot 
application ot this criterion in test construction, the following ma> 
be mentioned: Dyer used round-robin play to validate her tennis 
test; Cureton used a manilan as a criterion of posture and a ^ oo 
pririt in specially prepared sand as the criterion for deterrriinmg 
the validity of footprints as a measure of the height of the longi- 
tudinal arch of tire foot; Rogers used major sports letter meii and 
major sports captains and "best players” as representing athletic 
ability. 

These examples indicate the methods used and the sort of process 
that must be evaluated in determining the validity of physical edu- 
cation tests. 


ReinU'onships 

If die Telationship between a test and its criterion measure is low, 
little \'alue can be attached to the lest, unless Uiere are extenuating 
circumstances. One such condition would be the use of a critenon 
measure diat is itself inaccurate. For example, certain judgment 
ratings are know-n to be inconsistent; to use such ratings as a criterion 
for test results, as has been frequently done in tlie construction of 
skill tests, would impair the value of the results. One would natu- 
rally, therefore, expect to get low'cr validity coefficients when such 
criteria are used. 

Then, too, tests themselves may be somewhat inaccurate but still 
superior to any other available methods. To illustrate, Cureton, in 
constructing posture tests, obtained reliability and objectirity co- 
efficients that were for the most part xx'cll below' ordinarily accepted 
standards for satisfactory' measurement. Yet, he w’as able to show’ 
dial his objecti\e procedures were much more accurate than the 
results of subjccli\ c inspections of experts. Tlierefore, die use of the 
ohjccti\e posture scheme may be justiBed in lieu of a better testing 
instrument. 

Ob\ iously, too, not ex’crx’thing can be measured with die same 
degree of precision Such elements as jumping distance, running 
speed, and musde strength can be recorded svith considerable ac- 
curacy, whereas character trails, appreciations, and attitudes still 
32 
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laE behind in Uie ob)ecti\ity with which they cm be deleranned 
Kucntly Uiese hctors should be tahen into account in evaln 

’'“Kbmship nsnSly" sLL by correlational methods m wlimh 
the proposed test — 

Sr^nTahore 

rt:ceL"?thetsUent,oneda^^^ for esamp.c were is 
foUo\\ s 

Corrctalio i 
Criterion Measure CocSicienI 


Experimenter 
Cozens F 'V 
Cureton T K 

Dyer J 
Rogers r R 


Element Mcavtred 
General athletic ahO U meter abdity tests 
itv of college meii , r 

Height of arch by Heght of footpnnts 
footprints 

General tennis ah hty «»“'■> 

General athlettc al .1 Traci, and held events 
it> b> Strength Index 


92 

81 


nelationship may also -"rS^atertfrP 
in the lest obtained by f H performance on the test 

and tlioso rated as poor For e P to 

of the upper quarter or >''■«' ^, 1 ,. u.e pertomiance of 

the criterion measure may b P McCurdy Larson Or 

the lower quarter or tins method three con 

game Efficiency Test was detemmen^ good condition 

trasting groups >>emg seke^ ^ j (2) po°' “«>' 

group varsity swimmers a ) group all Spring 

tion group inUrmary patients „d The criterion for the 

field College freshmen “““‘"'I’l' 

Wnclibiirno Social Acljustmci being chosen (1; 

adiusted high school pupils (-) ^^)®j.^uoiid term reform sc 

adliisted high school popds Tud t ) 

of course - ^ tesTniSurerh- ^c. touw 
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Accuracy of Tests 


?teed for Precision 


The accuracv which things are measured, or svith which 
:c.s.on to he usable for purpose N’e.ther could a 


measuring instruments An alarm ciuck » 100-sard 

but one would scarcelv use it as a measure of ^“^““^^>^.,01 
dash because i 

sufficient precision to De usaoie ioi u- ; .^oond band 

ivnst watch be used, men if it were equipped wath a seco J 
Todai. in important track meets, eien the slop watch is unsaW 
factors, accurate timmg being based upon electncal 
from human error In like manner, a foot rule measures distance 
but one would hesitate to use it for measuring the distance one 
ihrow the discus or )a\elin E\en human abiht> to perceive 
^v inner of a close race is often quesUoned, therefore, the 
graphic lens is replacing the human eve m manv track meets 
Mans men consider tliemseUes able )udges of sseight, an , m 
deed, sseight should be one of the easiest of the ph>sical measure- 
ments to estimate It is surprising bosses er. to note tlie great range 
of sanation among an> group of phssical educators in estimating 
the sseight of one of their members To estimate the amount o 
dilfcrtncc in sseight belsseen tsso individuals when one is small an 
the other is large leads to even less salisfactor> results To perceive 
Uiat one individual weighs more than the other is, of course, quite 
simple in this situation, but the more closels two indmduals ap 
proach the same weight, the more difficult even this becomes 
Thus the existence of a difference is quite easy to note when tsso 
objects are at opposite extremes, alUiough the amount of the differ 
ence is not so simple unless precise measuring instruments arc tised 
\ncl, loo, estimating the amount of an mdisadual's change m weight 
after the lapse of a penod of time is even more inaccurate A 
of scales however, would solve this problem simpl> and easil> 

In measurement, we make sure rather tlian guess or take for 
granted moreover, the more refined the testing instrument, tlie 
lictltr the results Of course, some individuals can attain a great 
degree of precision, at least of some qualities, as, for example, the 
“circus man" who guesses Uie weiglit of individuals within three 
pounds and the atliktic coach who, with raan> >ears of experience 
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„bscrv.ng h.s pla, .n a hrge “l 

n.embers of h.s alhlel.0 L m.iaUs m ,udg 

this specialist rcgiihrlj and freq > condition o£ 

ment b> substitutions ) But a “ ^ j,glp („ any coach 

tbo players on the day of a game determining siibstitu 

m selecting his starting ?’''>“ ”f"'”;e"„„ents is thus readily 
tions The need lor precise m * physical factors as weight 
seen Certainly if ^ ^,^el. more diffleult must 

ntness motor ability 

and social efficiency! 

The reliability of any '‘==\^’;„g“dt«''be‘'ap^^^^ 

and under the same Xed test acciiracv is eapressed 

tsvo tests M hen this 7 ^ „„ It ,s possible however for 

,n terms of coefficients ^ test being realty reliable 

Uns coaelation to be bigb w > ^ consistently higher 

winch would be the «se ('tlm tost tlnn tliey had on tl e 

scores on the second administrat detected by taUng into 

first The presence of „,e difference betw een the average 

account both tlie corre a ttached 

scores of the two groups significance should be attacl'^ 

Tt may now well be ashed s states that most mahers 
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of general intelligence tests ^,„5,,,ccled groups of tlie 

duplicate forms ,,cye measure of ^ reliability 

following suggestions as roiigl g- 
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"To rSuSy G»sc ° Srf company ^ 

Minrllon (VooVenonHndson 



TEST EVALUATION 


Rehahihiy 
Coefficients 
95- 99 
90-94 
80- 89 
.7&-.79 


Below .70 


Very’ high rarely found among present tests. 

High equaled by a few of the best tests. 

Fairly high, fairly adequate for individual measurement. 

Rather low. adequate for group measurement but not 
\er\ satisfactory for individual measurement. 

Low. entirely inadequate for individual measurement 
although useful for group averages and school 
surv'eys. 


Objectivity 

Objectivity as a concept has different meanings. The common 
term, objective tests, usually refers to written examinations scored 
from a bey, as for true-false and multiple-choice questions. In test 
construction, however, objectivity means the degree of uniformity' 
with which various individuals score the same tests. In other words, 
a perfectly objective test is one in which no disagreement occurs 
among competent persons in scoring any given subject while using 
the same test. Objectivity in grading essay-type examinations has 
been notoriously low. Frequently great differences occur among 
scores assigned to the same paper by different readers. For example, 
Starch and Elliott ® had facsimile copies made of actual examina- 
tions taken by a pupil in English and In geometry. Tliese copies were 
sent to 142 teachers, who assigned to the identical paper in English 
values varying from 50 per cent to 9S per cent. The paper in geom- 
etry was graded by 114 teachers with assigned scores varying from 
28 per cent to 92 per cent. Tlie vvTiter at one time examined the 
grades assigned independently by two instructors to answers made 
by forty college students to an essay question in educational psy- 
chology’. The correlation coefficient was .60. Essay examinations, 
liovvcver, can he scored with greater consistency if proper precau- 
tions are taken in the preparation of check lists and in die training 
of scorers 

ilh tlic newer types of objective tests, however, great con- 
sistency is possible, although their validity may he questioned as 
measures of, say, appreciations, ability to express oneself, and vari- 


Ti of Cradme H.gh School Work 

In Fnsl. h Sc ioof Ucticu.. Vol XX. No 7 (Seplcmber 1912). p 412. 

^ *^>‘*bility of Grading Work In Malhe- 

mil.es. School neefor, Vol .V\I, No 4 (Aprd 1013), p 251. 
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successfully performed, and >>>= ^ „f and 

A slightly different ;“7cdLtion performance, 

objectivity of measure is reliable it two or 

Rogers,” for example, states f,,nction by the 5 .une 

more measurements of the same )_ objective “if 

measuring device yield similar Lament, or 

uvo or more different iudi«i..A«smE „b. 

procedure, secure sum ar individual will agree 

jectirdty will also have h’gr re i . ^nc tests than he will with 
Lre readily with himsel in ^ objectivity only 

others. Frequently, therefore, i satisfactory, reliability 

is oomputedi the have a high degree of 

is automatically assured. A • , [ objectivity. For ex- 
reliability without an appmemble degree ^ „ 

ample, in establishing the fM^rml g .g, „y 

of the longitudinal arch of the ,bis form 

drawn was defined as » «"? "' ^oient being giien. Thus the 
of the test was .90, no object! y ^^.j,j,„,,y in the same place, 
individual was able to place the Im p„dtiou 

but his idea as to where it s Wd ta ^d no^^ 

in which it was placed by otli • B) ohjcctivity co- 

reliability of the test rvas '“^imgs have yielded similar 

efficient became .93. Many |ud^ overv effort should he made 
results. In test Vo/phy-sical educators may compare 

to secure high “^ses of other teachers or wa.h uiii- 

their test scores with the test 

wherever possible, 0 rhiicd 

CJnCfllf'’'’ (Ne""'®"* • , «cc Chap A 

T r™ Ibr t»'ari"t «nsk <« ^ ,3 3 - 

»FreJeritk Hand Hogcis. P 
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,.ons of results to mathematical scores; (5) selection of intelligent 
measurers, carefully trained; (6) maintenance of Profess.onal o 
sc.ent.fic attitudes by testers: and (7) 

measuring procedures by administrative officers. Only by t esc 
practices may the objectivity of measures be maintained at a lugl 
le% el. 


Norms 


Is a weight of 125 pounds satisfactory? Is a Strength Index o 
1500 good? How may a time of 255 seconds on the obstacle race 
in Scott’s Motor Ability Test for college women be interpreted. 
What can be expected in athletics from an individual \xath a score 
of 190 on McCloy’s General Motor Ability Test? Tliese questions 
cannot be answered witliout additional information concerning the 
indi%iduals so measured. A weight of 125 will be satisfactory' for 
certain individuals; for others it will indicate a serious underweight 
condition; and for still others it may mean obesity. With norm 
charts based upon sex, height, and age, a satisfactory answer can 
readily be reached. Tlie same is true of the Strenglli Index. Tlnrs, a 
Strength Index of 1500 may indicate adequate strength, great 
strength, or general weakness, depending upon the sex, age, and 
weight of the indi\idual. The obstacle race time of 25.5 seconds 
becomes meaningful when it is discovered that it has a T-scale score 
of 51, representing the average performance on tlie test for college 
women. In order to understand the McCloy score of 190, one must 
know tire norm for that individual, tire norm in this case being based 
upon a classification index (age, height, and weight). 

Norms, therefore, are necessary in order adequately to interpret 
test scores. In physical education, norms may be based upon various 
combinations of age, height, and weight, as indicated above. In this 
situation, average scores are usually given witlr standards to indi- 
cate the significance of variances from llris point To illustrate; in the 
use of age-heighl-vveiglrt tables, usually an individual 10 per cent 
below tlie average weight for his age and hei^t is considered to be 
underweight; and, if 20 per cent above, he is considered obese by 
these standards. In the case of tire Strength Index, the boy or girl 
whose Strength Index equals the norm for his or her age and weight 
has a Physical Fitness Index of 100, this, then, is a median score 
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based on sex age and ave.gid ^ loaa« score S 3 ^ j" 'j"' 
nuirtrle according lo lire norms and a Inglier score of lla is at tlic 
Urird quartile Tims these aarialions from arerage mas Ire 

score below the SOllt percen t P j j imdcrslood this 

eentrle etc XM.de easrly "itj^ Mcrroees In scale 

Sm u'erddron^tUrrd of d.stnlrr. 

Four of tlrcso S'-'"""' score scale the mean 

sigma scale and 5 '"" ' eaprcssctl in terms of phis and mums 
IS zero the other scores P , 5^0,0 of -l-o 

standard deviation distances fr thric 

.s 15 standard deuatious pU.ions of 0 and 100 Zrro 

spcctisclj „f certain of these scabs Moulosi 

There arc strong „„|e sc tie largil) on the ground 

has pleaded the case lor the P idsaiictal tlir staiid trd 

lint It IS cas,l> understood ,„r an uulmn.rd distrdru 

score as the logicil scale -“‘‘y , edncallo.i 7™ ', 

non especiall, neccssaiT '"^Masses' esmnUred hs arg. 

ultimate performances are tinhuossa. 

T^7^«n.sUeu et,^ e 
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ing the case for the T-scale. indicating that its spread of 
ard deviahons is adequate for any reasonably 0 °™=“' 
and that its understanding is relatively easy to master. It is ^ 
occasional high or low scores rvill exceed the sigma and IIuU scat . 
On the other hand, the ends of the T-scale are seldom used, as ap- 
proximately 99 5 per cent of the cases in a normal distnbution wi 
fall between T-scores of 20 and 80. 

Norm charts themselves must be evaluated, too, to determine 
their propriety. Several general evaluative factors are discussed 
briefly below to indicate the nature of this process. 

1. Sampling procedures for the construction of norms should be 
based upon a wide distribution of the papulation. In physical edu- 
cation, quite frequently, such samples are definitely limited to 
ratlier small geographical areas. Typically, researchers have been 
restricted to their own general location in tlie collection of test data. 
To attempt a broader sampling has its hazards. Not only is it costly; 
it would depend upon the utilization of many testers. Tlie proper 
instruction and training of such testers in order to obtain comparable 
results are particularly difficult where performance tests are con- 


2. Tlie testing sample should be representative of the population 
for which the test is intended For example, data for shill test norms 
collected from atliletes would be representative of atliletes, but not 
of the population as a whole. Norms for weight charts based upon 
boys and girls residing in favored neighborhoods miglit not properly 
reflect tlie status of all classes of children. 


3. Norms should be used for the specific groups for which they 
are prepared. As an illustration, the Dyer Tennis Test was originally 
constructed for college women and the norms were based upon a 
sampling of women in a mimbcr of colleges. To use these norms, 
therefore, for college men, or for any otlier group, would be definitely 
inappropriate and misleading. 

4. The normality of each test item should be known before norm 
charts are constructed. The curve of normal distribution has been 
accepted so unwersally in test construction that frequently its 
essential characteristics are overlooked. Certain types of test data 
are not normally distributed in specified populations, and norms, 
such as sigma, Hull, and T-scales, based on the assumption that tliey 
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isr.rJ:“4”=s^ 

3S5HiiBST£ 

for tins purpose is impossible liower c ^ ^ 

simple depends m part upon *e '“" j -pl.e greater 

range of scores in nature or 

tlie variability of scores tlie Iwg , , 3„t,t) To illustrate 

, be standard error of estimate . o a ^ 

Tlie bciglits of ' , : J,,e s™o population and as a 

irrmS'CS%Ce'fore and can be accomplisl.ed with a 
smaUer sample of tlie population 

Economy of Tcst$ . . . 

«f tixitK two hetors should he kept 
In considering the econoraj ot te ^„<l 

in mind (1) mone; f ^ourse^csts costing little m 
testers Other tl'‘'’g» '^ryims the cost of apparatus mas be 

monej and time should be ti ed p es 

a prohibitory factor in the use cl „r.„holisni 
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The amount of time required 
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many slaU tests, for example, is that they require a f 

to give. The physical educator, however, should no f°™ ““.J, 

conclusions as to the amount of time required to adminis 

tests, as many tests that appear difficult and time-eonsuming can be 

administered economically if proper organization techniques 

employed. 


ObJECTIN’E Wiuttek ExAMDCATIOS'S 

objective \vritten examinations have not been utilized in pb>sic:^ 
education nearly so widely as in general education. However, sue 
tests have been prepared to detcnnmc the amount of infoOTation 
acquired and tlie understanding developed in beallb education an 
in the rules, techniques, and strateg)' of certain sports.*"* The pro- 
cedures for constructing tests of this sort differ somewhat from 
tlrose employed with the more generally used skill and performance 
tests. Also, some physical educators prefer to constnict locally the 
written tests they use; a distinct advantage of this procedure is that 
it permits adaptation to local needs, local course content, and spe- 
cific tj'pes of teaching. A general understanding of the precautions 
to be taken in constructing such “liomemade” tests and of the 
techniques employed in tliis tj-pe of test construction should there- 
fore be beneficial to Uie physical educator. 

Tyjtes of Examination Questions 

Too frequently in practice, objective xvritten axaminations have 
taken the form of true-false statements exclusively. Consequently, 
in the minds of many the true-false test is “the” objective test. 
Actually, there are many types of wTiUen objective tests. These may 
be classified into two general categories: (1) recognition, including 
such t\-pes as true-false, multiple-choice, and matching; and (2) 
recall, including simple recall and completion Several of tliese test 
forms are discussed briefly below. 

Coupled willi the overemphasis on true-false tests has been tlieir 


See Cliap 15 
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carelcs. construct, on and use resulting m a nusunderstand.ng of 
0 mie potent, at, ties of ob, active v^tten ‘-ts l and^ 

ssrS-— rT"*™”''” 

Test” for fifth and sixth grade bo)S 
The letters T and F have been 

a circle am iiid the letter T if Ih® Do cot guess Vou wall he pe 

.( the statement ,s raise nr ram ^^1 one point or cred 

the others in hVe rnmner 

.a .. isirli lliere is rnudi running 
T F Soccer n a gime m which 

(Anauer Dran circle „„e player to another 

’’ '(AL?CT‘'Dtavv circle t„m center h) the center fntvvard 

■''' ' m°hrdT=it,onT*e « o^^^^^ 

T F 13 The center halfhach plays no""" 

the attacl. j|o„g the em '"d 

T F 46 Toe Vicks send tl ' ‘ ^ibHe the ball 

T F 81 Fullbacks should „hrasuiK true-false statements 

Unusual care must be obvious clues to their an 

so that thetr meamngs „„„s should be followed in con 

savers The following specific sugge 
stmcting this type of test 

1 Avoid ambiguous statements 

I ■“ •'•'■«■"■■' 

5 Omit statements that express p 

out definite reference to sou _ 

^^st. Heath ^ 

else and SkJl Tests m S**" 

1932) p 33 
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6 A%oid statements Uiat are parUy tnie and partly Mse. 

7 Uulize short, eoncise statements as much as possible. 

S Asoitl trisial and meaningless items. 

Scoring mav be done by counting the number of statements an- 
s^^e^ed correedN or b> subtracting the number of uTOng an5^%c 
from die number rigid (“rights minus uTongs"). The latter meUi ^ 
%%as de\ised to discourage guessing and is wdcly used. Actuaii), 
for coUege students at least, there is apparently little differenw m 
the rehiti\e score reccncd. Kcislar** obtained correlations ot 
and 99 bet^^een tlie \\ay the same college students answered true- 
false questions scored by number right and rights minus wTonp 
Votaw” found that submissuc students under Do not guess jn 
stnictions, with right minus wTongs scoring, omitted morejtcms 
than did ascendent students. Soderquist*® and Sw'incford” abo 
indicate tlie possibihh' tliat “Do not guess" instniclions result in the 
measurement of some personahl) \ariable, snch as “tendency to 
gamble." , 

In sconng, a copy of the test may be pasted upon cardboard ana 
the Ts and F s representing the correct ans^^ ers punched out. ^^^^cn 
tills ke\ IS placed o\ er the student’s paper, the number of correct 
ans\sers can be determined quicUj by counting. 

True-false statements can be used to lest for factual information, 
for tlie appbcalion of general principles, and for reasoning. They are 
also well adapted to testing tlie persistence of popular misconcep- 
tions and supersbtions 

Mu7f«pTc-c/ioice. In tlie multiple-choice form, a statement or 
queshon is gi\en with tliree or more responses, only one of winch 
is correct or definitely better than the others Examples of tliis t>'pe 
of queshon are. 

Read eacli question carefuU\ Select the one item which best answe-s the 
question Put the number of that item selected in the space in front of the 
question 

1" E\-an R. Keislar, Test Instroctioas and Sconng Melh(>ds in Tnie-False Tests.' 
iminuil of Expenmentd EducaJum. VoL XXI. No 3 (March 1953), p 243 

F Aotaw, The ^^ect of Do-Not-Guess Instructions upon the Validit' 
“ Multiple-Choice Tests," Journal of EduccUond Fsucliohgy, ' 
XXM, \o 9 (DecembCT 1936), p 6^ 

>»H^ld O Soderquist. “A New Method of Weighting Scores in a Tnie-Fals<* 
Ediicctional Retearch, Vol XXX, No 4 (Dec«nb« 1936). P- ^ 
- Frai^ Swineford, The Measurement of a Personalitj Trait." Journal of 
catumal Psychology. Vol XXIX, No 4 (April 1938), p 2M 
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^ direction is the force Applied m an} swm strole^ (1) In 

the direction in nhtch the ftnmmer is inosnng (2) nt right nngles 
to tlie direction m which the swimmer is mo\nng ( 3 ) opposite to 
the direction in which the swimmer is moving (4) toward the sur 
It” losv'vd tlie bottom ol the poo! 

29 If n poor swimmer stands rip and uncspecfedl} finds herself in deep 

inter how is she most likely to be successful in taking care of her 
selP (I) B> trjnnp to assume a face fioat (2) b> traing to nssume 
a back float (3) by trying a side stroke (4) b} etlnhng (5) by 
keeping her arms high in the water to poll with^i 

In preparing mulfiplc-cliotce questions, care should be taken to 
avoid the inclusion of irrelevant or superficial clues and to measure 
otlter than memorized knowledge Following ire suggestions for 
preparing appropriate statements of this fjpe 

1 Use four, and prcftrabl) five, choices whenever possible 

2 Make all clioiccs plausible, if obvjouslj wrong choices arc 
included, tlio real tlunkmg situation is reduced .accordingly 

3 Be sure only one of the choices is conrect 

4 Keep tlie clioices sliort wJicrc possible 

5 Word questions simpl> 

6 Scatter tlie postlton of the correct choices and avoid any set 
pattern 

7 Use unfamiliar phrasing rather than tliat out of the tevt 

8 Avoid statements acknowledged to be disputed b> authorities 
or which vary from time to time, unless authontj or tune is staled 

0 Score by counting the number of correct responses 

The multiple-choice type of test ts regarded as one of tlio most 
nscfnl of the test forms It is especially valuable m testing judgment 
reasoning ability, and fine discrimination between various shades 
of meaning 

Matching Two varieties of matching questions are as follows 
(1) senlence cmnp/ctim maldimg, in winch completion of a sen 
tenco IS required by m-itclnng it with a column of items, onle one 
being chosen as correct, and (2) column motdung, m nlncli words 
sentences, numbers, or phrases arranged in two opposite columns 
are matched In these inslanees, tlie student merely shows winch 
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Items go together Examples of matching questions from the Hewitt 
tennis test “ are as follows 


Colfimn A 

1 Out 15 Allison 

2 Kill 16 Let 

3 Fifteen All 17 Chop 

4 G-une 18 Continue Play 

5 Ad\antagc 19 Re\trseD-ill 

Receiver 20 Fault 

6 Cahill 21 Foothult 

7 Tilclen 22 Lenglen 

8 Smash 23 Service Line 

9 Jacobs 24 Perry 

10 Advantage 25 Lob 

Server 26 Permissible 

11 Moody' 27 Let 

12 Love All 28 Service 

13 Vines 29 Deuce 

14 Thirty All 

Scoring Number rig/it 
Score 


Column B 

44 KnocVmg the ball over the 

bead of the opponent 

45 Ball bits net on the serve and 

falls into the correct scrvacc 
court 

16 Botb sides winning one point 

47 Winning point after deuce 

while serving 

48 American man tennis player 

who was famous for his can- 
non ball service and is now 
a leading professional 

49 Dali spinning backward to its 

flight 

50 Anv served ball hitting out 

side legal boundary 


The following suggestions should prove helpful m constructing 
matching type questions 

1 Include more items among the choices, so that they may set 
as distracters all distracters, however, should make sense 

2 Be sure tint only one word in the choices applies to each 
situation 

3 Alphabetize the choices and arrange dates chronologicall) 
(Note In the illustration above, this rule is not followed ) 

4 Have one of the lists to be matched composed of single words, 
numerals, or brief phrases 

5 Score by counting the number of correct answers 


The matching type of objective wntten examination has definite 
limitations It is not well adapted to the measurement of under 
standing It is likely to include irrelevant clues to tlie correct re 
sponse, and, unless carefully made, is time consuming in its admin 
istration It is useful, however, m checking on precise information, 


vTi \ Comprehensive Tennis knowledge Test Research Quarterlj 

vol Mil No 3 (Oclobei 1937) p 74 
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recall questions g„,„ bnefl; 

1 State the test items so 

and concisel) , . jmcstions nther thin stalemcn 

I x".ut w, ■“ 

on tlie right the "U*” ' “,,b^k hnginge 

5 MlU minimum us ^^^ber of correct ansii ers 

6 Score bj counting prrticularly nluablc in the 

The simple recall We of quesuon « P ,„b.„g requumg 

K,e"mn of > -“"-nueSlL "n^cludc.. m the essa> Wc 

computation Man> ” ’,o recall questions 

eramination ma> be UrOKc 


iJJacl. n Ilwu 
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Completion In the completion test, sentences arc gi\cn m vhicli 
certain important words or phrases l^^c been omitted, the resulting 
blanks to be filled in b> the pupils Such sentences maj be discon 
nected or organized into a paragraph In these questions reca 
lather than recognition is required Hewitt’s tennis test ' supplies 
the questions illustrated below 

Direcfions In each statement fill in the space or spaces ualh the proper 
word 

23 HittmR a ball directly overhead with aUempt “to kilE is called a 
23 All balls bitting boundary lines are 
28 A cut makes the ball spin 

31 Should a ball become broken in hitting a is called 

Scoring S umber right Score 

The greatest difficulty in preparing this form is to make the sen 
tences definite and clear Suggestions for their construction are “W 
follows 


1 Supply sufficient information so that the meaning of the sen 
tence is clear to the reader 

2 Avoid phrasing the sentences so that the answer is perfect!' 

obvious ^ 

3 Use only two or tliree blanks in any one sentence, avoid over 
mutilated statements 

4 Make such blanks as will call for one correct word or phrase 
and not for a large number of similar words and phrases 

5 Provide blanks for all key words and omit blanks for tliose that 
are unimportant, such as a. on and the 

6 Allow m the key for all different answers that may be used 
co^ectly such as synonyms, and so forth 

1 Cl sentences around certain key words or phrases, av oid 

luting sentences from the text 

.1 ^ ”1 ^’i spaces for pupils’ answers m a column at 

the right of the sentence, m this case, number tlie blanks and the 
spaces to correspond 

9 Score by counting the number of correct responses 

m ‘^^“nnnation is useful 


Jack E Hewitt 
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Evaluation of Written Tests 

The reamremcnts ot a salishctory objective vvtitlcn evaminaton 
a Jt'rid ate fully as ™ ^ ^ 

ance tests usually employed in p >si u, active it must have 

must be valid it must be -bablej niu^ be ob,ect.ve^.t^^^^^_j 

norms, it must be economic The techniques for 

realization of physical education o j j j j accuracv o( 
determining these factors especiall the validity 
such tests, however, vary somevvia ,„,tten tests is 

VahdthJ In educational practice , f 1,,^, should 

determined by two vvell 

be employed in validating . , , „pi . ahditv Tn detennine cur 
or conlnt validity, and (2) "“^.'^lly die extent of the 

nailar tialuhltj it is necessary content 

test and then to insure d.at •'>' courses of study text 
Sources ot validity, dierefore, gsuons It a standardized lest 

boohs and analyses “'f “"’““dieted die sources must embrace 
tor nabon wide use is bei"S ““ ' ^ „[ pmctice in the sub 

a broader base, representing » ^ . ,^,,5 ot this sort include 

ject throughout the l ave been based upon d-e 

understanding ot ^.jtuh a body of hnovvledge R 

memorizing ot facts and ™"7,„ve included attempts to tes 

cenlly constructed tests b“'ve'er evaluation 0 

also the mental ' s,udy of the subject matter tlia 

atmr.fvlry iKcult to eclating the tesU° 
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that the .tern itself is satisfactory- and correctly phrased. For item 
discrimination, an appreciably larger percentage o ‘ jj 

patent pupils than of tlie less competent m a grade ^ 

Lreetly, and an appreciably larger percentage of pupils m any 
grade should answer it correctly than in the next lower grfde. Item 
discrimination may also be shoivn by comparing the 
correct answers on the item gii en by the upper third or fourth ot Uie 
group on the entire test with the pereentage of correct answers 
given by the lowest third or fourth. In all instances, items showing 
little or no discrimination, or those that show- a pereentage o sim 
cesses in favor of the poor groups or the low-er grades, shou d e 
eitlier eliminated or examined for vagueness and ambiguity an 

reworded. ♦ »! p 

Vanous mdices of discrimination are in use. Among these is i 
Flanagan technique’® based upon a discrimination of test items as 
shown by the xanance in the scores of the upper and of the lower 
27 per cent from tlie total score made on tlie test. It is a simple 
method to operate, as a conversion tabic is available.’*^ 

Items which are too difficult or too easy are apt to have poor dis- 
criminatory value, ^^^len tlie test is intended to cover more than 
one school grade, a good rule to follow is to choose items that vary 
in difficulty rating from just above zero to close to 100 per cent, witli 
the average at approximately 50 per cent. Items for a test covering a 
narrow range, as would be the case in many written tests on physical 
activities discriminate best when their difficult)' is such that each 
item IS passed by at least 50 per cent of tlie pupils in the group 
In any event, quesbons missed by all students or ansxvered cor- 
rectly by all students are of no differentiation value and should be 
eliminated. It is frequently desirable to establish difficulty limits. 
Such limits may be set at any desired point. In healtli and physical 
education, these limits have been vanously established at 10 and 90 


John C Flanagan, Geneial Considerabons m the Selection of Test Items and 
a Short M^od of Estimating the Pioducl-Moment CoefBaent from Data at the 
Tails of a Di^bubon." Journal of Educational Psychologij, Vol XXX, No 9 (De- 
cemlier 1939), p 674 

This table will also be found m M Gladys Scott ef aZ , “Test Constnicbon and 
Analysis Meth^, Chapter 18 of Research Methods Applied to Health, Physical 
EducflUon, and Recreation (Washington* Amencan Assooabon for Health, Ph>sical 
Education, and Recreabon, 1949), pp 40‘’-404 

t, CM., N- 1 = F,en- 
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per cent (le, by dropping those questions ansuered b} less thin 
10 per cent and by more than 90 per cent), 7 and 93 per cent, and 
5 and 95 percent 

Accuracy The reliability of objects e wntten tests may be deter 
mined in several different \siys as follows 

(1) CorrelattonbetueenequiLalentformsofthetest Frequentb 
in constructing objcctiic ivntten tests two or more equivalent 
forms of tbe test mi) be prepared so that the test ma> be idmin 
istered repeatedly vvillioul dnpbcition of tbe questions If the two 
forms ictuallv arc comparable it is possible to give both forms to 
the same subjects and correhte the results Correlational standards 
of reliability coeflicients are tJiesameas discussed previous!) in this 
chapter 

(2) Correlation bclttccn chance hakes U7ien onlj one fonn of 
tlic test IS av ailable, coefficients of correlation may be computed be 
tween odd and even numbered items on the test Tbe resulting cor 
relation however, w ould be for one half of the test Since tlie length 
of tlie test affects its rehabiht), tbe correlation must be corrected 
for the fall length of tiic test This is done by use of the Brown 
Spearman prophcc) formula ** 

(3) Correlation bchicen repeated tests This procedure is tlie 
one generally followed m determining the relnbilitj of ph>sical 
performance tests It is not so satisfactorj ivith written tests as 
pupils will usual!) improve their scores on the repeated test The 
correlation however docs show the degree of agreement between 
tlie two sets of scores although die average scores of the tw o groups 
and perhaps their variabihl) will differ 

Construction of “homemade'’ tests The ph)Sical educator ma) 
wish to construct his owai objective written tests in order to center 
his examination procedures around his owai course of study Tlie fol 
lowing steps may be found helpful m preparing these tests 

1 Outline the scope of the proposed examination listing the im 
portant topics and die types of diought reactions to be tested 

2 Under each topic list the most significant items to be m 
eluded 

3 Compose test items, selecting die type of objective form best 

33Se« Append!* A “EJementary StatfaUcs" for an of the Brow-t. 

Spearman prophecy fonnula 
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suited for each Keep items of the same objcctire form together 
this ma^ be done Mhile composing b> using separate sheets of paper 
for each 1 ) 1)6 

4 Arrange test items in approximate order of difficitUy 

5 Give clear directions for taking the various test t)'pcs 

6 Specif) tlie sconng procedure for each test tv^ic 

7 Prepare scoring kev 

8 Compute the rehabiht) of tlie lest 

Selected Retehevces 

MeClov G H Tesfj and Measurements in Health and Thtjstcal Education 
Chapter II New yorh F S Crofts aiw! Compan\ 1939 

Richardson M \\ J T Russell J M Stalnahcr and L L. Thurstone Manual 
of Examination Methods Clncago UniveTsil> of Chicago Bookstore 1933 

Rogers Fredenek Hand Fiinrfamenfaf Adminislrattvc Measures In Physical 
Edwcafion Chapter II Nevvton Mass The Pleiades Companj 1932 

Ross Clay C Measurement in Todays Stdiools EngleNvood Cliffs Nj Pren 
face Hall Inc 1941 

Ruch G NI and George D Stoddard Tests and Measurements tn JIiRh School 
Instruction lonkers-on Hudson \ k World Book Company 1927 

Scott, M Glads? ef ol “Test Constmetton and Anah-sts \!ctbods " Chap 
of Research Methods Applied to Health Phtjstcal Education and Recrea 
tion Washington American Association for Health Phvsrcal Education 
and Recreahon 1^9 
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CHAPTER THREE 


Education and Fitness 
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In Clnpler I, ‘'phjsic'i! fitness ^vas defined as a positive qiialitj 
extending on a scale Irom dealli to “abundant l/fe Another concept 
rcgnrds a persons fitness as Ins "distance from deatli ^ All living 
jndmdtnls Inve some degree of physical fitness and tins degree 
nny be interpreted in terms of their capacity for perfomnnee and 
ihcir endurance in physical activities Tims physical fitness is a 
qualitative element with many* many variations among individtnls 
and even vvitliin each individual at different limes of life It should 
not be considered in the two categones “sick and "well as unfor 
tumtely, is so generally done 

The physician traditionally and properly is concerned primirilv 
with deficiencies likely to impair organic function and to cause early 
death and medical practitioners riglilly devote themselves hrgelj 
to protecting the organism from disease and to prolonging life The 
pliysical educator on the oUicr hand accepts tlie individual free 
from organic drams and handicapping defects— fits essential starling 
point if he w to he e^ectioe— and through lus activity program de- 
velops a body that is physically strong and capable of prolonged 
effort without efficicncj destroying fabgue 
In our “push button society people frequently question the need 
for much phjsical fitness as doing ones job manj times requires 
only a minimum of physical strength and endurance The present 


lArth r H Stdnliais “Healll a d Kivslcal Finest from the SlanJpolnt of tie 
PI ys ologut ” Jo mol of Health and Piystcel £<f«r<Wlon Vol VII ho 4 (Artl 
1930) p 221 
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chanter will show the relationship of physical exercise-*e physic j 
educator’s stock in trade-to physical Etness and will mdica 
importance of exercise as applied to this objective.® 


The Physical in Physical Education 

Little doubt exists today that the right kind and amount of exer- 
cise will develop muscular strength and endurance, body flexibility, 
and circulatQr>'-respiratory endurance. In fact, properly directe 
exercise is the only known means for acquiring the ability to engage 
in tasks demanding sustained physical effort. However, it is grati- 
fying to demonstrate the presence of such benefits as a consequence 
of existing physical education programs. 

Whittle “ studied two groups of 81 twelve-year-old boys who were 
comparable in such maturity factors as chronological age, skeletal 
age, weight, height, and Wetzel developmental level. One group of 
these boys had participated for at least three years in good physical 
education programs; the other had little or no physical education in 
elementary school. Pronounced differences were found between the 
two groups in various affective factors. The means on the Rogers 
Ph>sical Fitness Index (PFI) test* for the boys in the good and 
poor physical education programs were 121 and 103 respectively. 
Tlie boys in the good programs also produced higher means on the 
Metheny-Johnson Test of Motor "Educability,” the Indiana Motor 
Fitness Test, and the vertical jump. 

A further interesting disclosure of the Whittle study was that 
boys in each group who participated a "lot” in out-of-class physical 
actixily showed strong superiority over those who participated a 
little. Again, in terms of the PFI tests, a very high mean of 132 
was scored by those participating a lot in outside activity from the 
good programs, xvlule the mean for those engaging a little was 109. 
Of special import for those interested in the development of strong 


*r general plan of ihe Ixwl lo nrescnl a sep-aratc 

aw" 1 “ applied to the objectives of physical education 

slJ nUmentary School Physical Education upon 

Development of Bo>s Twch*- 

't 1 mh University of Oregon. 1950 

nirtion f^'tt . ntf«-vv i» prestTittd in Chapter 8 A PFI of 100 Is tin 

m«lun Un the test. Korrs of 83 and 115 reflect the Iirst and third „uartiles respot- 
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athletic prognms is the comparison between the bojs from both 
programs who participated a lot in out of class activities The PFI 
means were 132 and 116 lor the boys in tlie good and poor pro 
grams respectnely Comparable results were obtained for other 
tests included in llie study 

Utilizing PFI tests Clarke “ reported that male students entering 
the Unuersity of Oregon with four years of high school physical 
education had a higher average than did tliose entering with two 
years or less In another study by the same investigator," the results 
of the Oregon Pilot Physical Fitness Project were presented In this 
project, 100 boys and 100 girls in each of eleven liigh schools vveie 
tested with the PFI test before and after a three months physical 
fitness program Tlie median PFI for all boys increased 10 points 
from 98 to 103, tlie median PFI increase for all girls was 13 points 
from 93 to 106 A number of other schools elsewliere have reported 
similar results 

Shaffer ^ reduced failures on the Kraus Weber Test of Minimum 
Muscular Fitness to a marked degree in a few weeks tlirough bodv 
and conditioning exercises Forty two per cent of 2 281 junior high 
school boys and girls in Johnstown Pennsylvania, failed one or 
more of the six Kraus Weber test items in September, in Nov ember 
the failures dropped to 8 per cent At the end of the term only 4 
per cent failed one or more of tlie test items 


OUCANIC SOUNOVESS 

Kraus and "issocistes ® stale “Study, treatment and prevention of 
physical inactivity as an important etiological factor of many dis 
abluig diseases is imperative for our national welfare In Hypoki 
netic Disease,^ such information as tlie following was presented os 
gleaned from many sources coronary lieart disease is twice as fre 


5H Hanison Claikc "Physical Frtness of UnKersrty of Oregon Mde rml 
men Vlysical T,tnest Nexes Letter No 4 UmwRity of 

6H Ilnmson CUtke Oregon Mot Ph>-sical Frtness Projirct Tl e Pi ystcal Mu 

de^Sbi^er " Ed'tor s^lil ^ /«in»af of Heolifi Physical Education and 

(New Vorl InswSte for Physioal Mtiomo "rl RehabliWion New loti 
LTniven ty Bellevue VfedicaJ Center) 

9 Loc cii 
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qiient in the sedentarj- as in the active; oilier diseases more frequent 
m tlie sedentary than in the active are diabetes, duodenal ulcer, 
and other internal and surgical conditions; 80 per cent of low back 
pain is due to lack of adequate physical activity; lack of physics 
exercise goes parallel with emotional difficulties; the physicall) 
active show better adaptability to stress, less neuromuscular ten- 
sion, and lesser fatigability; active individuals age later, do not tend 
toward absolute and relative overweight, have lower blood pres- 
sure, are stronger and more flexible, and ha\e greater breathing 
capacity and lower pulse rate. 

Morris and Raffle studied the incidence of coronary heart dis- 
ease among 25,000 drivers and conductors, aged 35 to 64 years, of 
the red busses, trams, and trolley busses of the London (England) 
Transport Executive. Nearly all the conductors’ work was on double- 
decker vehicles, which required considerable physical actiWty as 
contrasted \vith tlie drivers’ relative physical inactinty. The stand- 
ard mortality rate per 1,000 from coronary' heart attack w'as at least 
twice as hi^i for the sedentary drivers at tliree days, three montlis, 
and tliree years after die onset of the first clinical episode. As a 
consequence of diese and other observations, die audiors advanced 
the following hypothesis: “That men in physically active jobs have a 
lower incidence of coronary' heart disease in middle age dian men 
in physically inactive jobs. Most important, the disease is not so 
seiere in physically acti\e workers, tending to present first in Uiem 
an angina pectoris and other relatively benign forms, and to have a 
smaller case fatality and a lower mortality' rate." 

Luongo “ studied the healUi habits of adults who had suffered 
heart attacks. The evidence showed that sedentary living and poor 
health habits w'ere the real culprits and not hard work, over exer- 
cise, or occupational stress. The author contended dial proper liealllr 
habits including proper nutrilion and adequate exercise, should be 
earned on into middle and old age. Dr. Paul Dudley \Vlute “ pre- 
senbed exercise for President Divight D. Eisenhower follorving bis 
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heirt altick lie Ins wittcn Proper exercise is ns essential to good 
hcaltli as citing and sleeping"’* 

Zanlvcl and otlicrs ’* obtained Plijsnwl Fitness Indices of diabetic 
patients in tlio Crilc \otcrans Administration Hospital CIe\ eland 
OIiio The median PFI score was 53 After an avenge 33 day period 
of treatment tbe median impro\cmcnt was 20 per cent In another 
sliidj 19 additional diabetic patients were treated from nine to 60 
days Nine of these piticnts received regular supervised evercise 
and ten did not The patients receding exercise showed an average 
Pn increase of 12 points or 29 per cent the patients not receiving 
exercise slioucd an average decrease of 2 or —37 per cent Thus 
proper diet and insulin tlierapj alone were not adequate to improve 
the level of strength of diabetic patients an increase in strengUi 
occurred onlj when exercise was included in the treatment regime 
Galliglicr has stressed the value of athletics and other plij'sical 
activities m die adolescents development and tJie frequency with 
wine)) strengthening activity rather tlian rest ss tlie appropriate 
recommendation when tlic person is below par in liealth For ined 
ical practice he slates ‘The evaluation of strength ti e determina 
tion of the disproportion between strength and probable stress and 
the increase of strength through exercise can at times constitute 
better management than a regime winch focuses upon the ailment 
emphasizes rest and ignores the facts regarding strengdi develop 
ment in exercise During ^\orld Wir 11 in tlie hospitals and eon 
valcsccnt centers of tlie Army Navy and Air Force and since the 
war in Veterans Administration and other hospitals exercise was 
and is being used extensively m speeding the recovery of patients 
Early ambulation the basis of which is exercise is now a standard 
procedure following surgery of many hinds even with extensive 


IS Pi 1 D Jley VVhte "Mm* B«t Med one'* IVeo Ti « Utfga nr (June 

Z.mW r/ aJ “The Pl ys ta* T tness Index In D abetie Pat enls " /o nal 
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abdominal surgery, the patient is frequently out of bed within 21 
hours after the operation. 


Mental Aleutkess 


A number of researches support the contention that physical fit- 
ness is related to mental achievements. The great psychologist, 
L M. Terman, concluded after 25 years of studying intellectually 
gifted children that: “The results of the physical measurements and 
the medical examinations provide a striking contrast to the popular 
stereotvTpe of the child prodigy, so commonly predicted as a pathetic 
creature, over-serious, undersized, sickly, hollovv-chestcd, nerv'ously 
tense, and bespectacled. There are gifted children who bear some 
resemblance to this stercotj'pe, but the truth is that almost cverv' 
element in the picture, except the last, is less characteristic of the 
gifted child than of the menially average.” ” In Tennan’s initial 
monumental study,'* when his gifted subjects were young, svmp* 
toms of general weakness were reported by the school nearly 30 
per cent less frequently for the gifted than for tlie control group. 

Jarman investigated the academic achievement of boys at ages 
nine, twelve, and fifteen years, who had high and low' scores on the 
Strength Index and the Physical Fitness Index. For each age and 
for each test, the high and low groups were equated by Intelligence 
quotients. Quite generally, the boys with the liigh scores on each of 
these physical tests had significantly superior grade-point averages 
in their class vvork and significantly higher means on standard 
scholastic achievement tests. Earlier, Rogers studied two groups 
of Stanford University men with nearly equal I.Q. averages, but 
difiering in average muscular strength. Tlie scholarship of Uie high 
strength group (I.Q. _ 107 ) ^vas considerably superior to the low 
strengtli group (I Q. = m). * 


of o Thoujond ^ Trait 

l»Bo5d Jarman “Acad^ri.riXv ™ “ St^ord University Press, 1923), p 211 
of Age as Related’ to Physical Perf^^^^ Twelve, and Fifteen Year 

1939 erfonnanccs. Masters Thesis, University of Oregoc 
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Page ' found that S3 per cent of the freshman male students dis 
missed from Sj racuse Vm\ersity because of low grades had FIi>sicaI 
Fitness Indices below 100 39 per cent had PFIs below 85 These 
same students had scliolastic aptitude scores well above the aver 
Jge tljeir median score was at the 72nd percentile Coefield and 
McCollum at the Umvcrsitj of Oregon found that the 75 male 
freshmen with lowest PFIs dunng the 195^ fall term were defniteh 
low in scholistio accomphsbment is ramipared witli all freshmen 
at the iimversity As m Pages study the low fitness students were 
above average m scholastic aptitude 
In the 1941 annual report of the Broohhnc Massachusetts public 
schools ’ tlie average PFI for llie 126 boys whose names appeared 
on the high scliool scholarslup role was 317 tliiis the PFJs of tliesi 
liouor roll bo>s generally exceeded the score of 115 winch is typi 
call) the third quartilc for normal populations Studies m Man 
clitstcr Englind * revealed that only 24 per cent of students with 
good scholarslup were below the average in phjsique as evidenced 
by lx>dy me isurenients but that 39 7 per cent w ith poor soliohrrhip 
were pliysicilly below the average 
Some studies Iiavc reported little or no relationship between 
plijsical measures and mental achievement * " These mvestiga 
lions hovvcvei have been correlational m nature and have ignored 
the levels of uuelligcncc of the subjects By contrast in the studies 
showing ph> steal mental rclationsi ips it is essential to recognire 
that certain of these considered only (he low level of fitness and 
that others equated the groups in accordance with the intelligence 
of the subjects 

As a consequence of this (yTie of evidence it may be contended 
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that a person’s general leaniing potential for a giccn level of intelli- 
gence is increased or decreased in accordance with his degree of 
physical fitness Tims, the individual is more prone to he physically 
and mentally alert, to be vigorous in his applications, and to suffer 
less from efficiency-destroying falignc than when he is unfit. 


Social Adjustment 

Physically unfit hoys and girls experience difficulty in day hy day 
personal adjustments with others and in developing good social 
habits and attitudes. As a part of a longitudinal study of growth in 
adolescence at the Institute of Child Welfare, University of Cali- 
fornia, Berkeley,"'* scores on djiiainoniclric strength tests were re- 
lated to biological, social, and psychological characteristics. Among 
the findings were the following: (1) As compared with “dvaiamic 
strength (dash, jump, throw), static dynamometric strength is more 
closely associated with biological growth, suggesting a dependence 
upon constitutional factors expressed in physical measurements and 
in physiological maturity. (2) Among boys, a positive relationship 
of strength to "prestige” trails is apparent, which is regarded as 
evidence of the role of physical prowess in the adolescent value 
system. (3) Superior strength in boys is part of a complex of phys- 
ical characteristics valued highly during the adolescent period; the 
a sence o t lis trait is a handicap which can be overcome only by 
s rong y con^ensating personal Iraits in other areas also highly 
valued. (4) Boys high in strength lend to be well ndjusted socially 

a tcndoiicy toward 

justments celings of inferiority, and other personal malad- 

matelv u'o'sn'^ I’opp.”' the PFI test was administered to approvi- 
SSn Thran r”'" ’’r High School, Coos Bay. 

dre “pFI-s r and the 20 boys with 

judges (nnndml “’’'i'Pged in a single alphabetical list. Five 
judges (pr incipal, viee-principal. dean of boys, and two physical 

University of^Orcgo^n^(%nua^i^ Capacity," Physical Fitness News Letter, 

California Press , Growth (Berkeley. University of 

Low Physical F&ies^TndicS " School Boys with High and 

02 ^esis. University of Oregon, 1959 
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educators) each mdepeTidenU> selected the ten most desirable bo>s 
(those most nearly like sons tbe> would Re to ha\e) and tlie ten 
most undesirable bo)s {tliose least Re sons they would Re to 
have) ^Sixteen bo>s were named b) at least one judge m tlie de 
sirible” classification Of these 11 or 69 per cent bad high PFJs 
and five or 31 per cent had low PH s In selecting the "undesirable” 
bo)s again 16 bojs were chosen Of tlus group four or 25 per 
cent bad Jngli ITIs and 12 or 75 per cent bad low PFIs TJnis 
tlie five judges wathout knowledge of each boys PFI generally 
recognized in tlic bojs with high scores on tins test the many and 
'aried traits tlicj would like most to see in a son of their owai 
Studies conducted at the United States Military Academy bv 
Appleton*® indicate that ph>sical proficiency measures are useful 
predictors of non academic aspects of military success particularly 
at the lower range of motor fitness Ninety per cent of applicants m 
the bottom 10 per cent on Academy fitness tests made below aver 
ago cadets A liigli positive correlation curvilinear m nature was 
found at tlie lower extreme of the ph)sical abilit) range between 
entrance pbjsical acluevemenl and the ability to graduate from the 
Academ) tins rclationslnp was definitely apparent below the 12th 
percentile and increased in degree below this point Furthermore 
Applcfon found that 12 9 per cent of the cadets in the lower seven 
per cent on tlio West Point motor fitness test needed psychiatric 
help this percentage exceeded the number of cadets given psychi 
atric care from the upper 93 per cent on the physical efBctencj test 
In n paper before the International Symposium of tlie Medicine 
and Ph>sioIogy of Sports and Athletics at Helsinki Finland Cure 
ton reported that personality itself is responsive to physical tram 
ing m view of the changes that can bo made in the autonomic 
nervous system and in the cardiovascular state He concluded that 
men are more energetic more buojant and optimistic more action 
minded more playful more aggressive— in general tlie> appear 
more extrovert^ and more lieallliful wlien lliey are ph>sically 
trained than when they arc physically untrained And as men go 

aoiJo>d O Appleton “The Petal onsi p Bclvcen Phscal Abity and S cces at 
!he Untetl Stales Mlilary Academy Mcocartwt Doctor of Hubsophy DisseUa 
tion New york Un ersty 19t9 _ t> t 

^•TliomasX Cureton TJ ys cil Tm mag Froduces Important Changes Fs>cho- 
fogciffy and pf ys ofogfeaHy Fraeeed fif /hr Infemolhnel Symposium c) Vie 
Medicine and Pl t/siologij of Sports and Adletkt at Helsinki 1951 
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Need for Objectoe Tf^sts 

The plnsicil educator is under a moral compulsion 
tuities for, and to adapt methods in, conducting Ins 

uill meet alUheob]ccti\cs of ph>sical education ihcp nsica, 

social and the cultural The ph>sical fitness objective, 
basic and all pupils should be assured of at least a minimum amoum 
of this essential quaht> Without this baste assurance, other pinsp 
of the program are inefTective ConsequcnlU, definite steps s lou 
bt taken to ascertain the pli> steal fitness of each pupil in scliool ana 
to institute individual remedial and developmental programs or 
those who require them— for those who arc phvsicaltv unfit 

But individual needs cannot be known acciiratelv, nor can the 
effects of individual programs— in fad, the e0eds of the genera 
program as tt-cH— be ^own without tests and re tests of the indi 
viduals themselves Therefore, measurement of phvsical fitness is 
essential for the ph>sical educator m lus attempt to improve tie 
fitness of school children to determine their status and to measure 
their progress In fact a knowledge of the physical fitness of bovs 
and girls is the logical starting point for conducting effective ph>s 
ical education programs 

Measurement of general physical fitness b) phvsical educators 
should include pnmanU tests of strengtli and endurance In the 
following chapters the measurement of these elements will be con 
sidered as well as vanous specialized aspects of pbjsical fitness 
such as the medical examination, posture and foot tests, sensor) 
tests and the like 


Conclusion 

In this chapter, it w as not intended to present ph) sical fitness as a 
panacea as obvaousl), there are man) otlier important factors 
contributing to our vanous performances However, evidence was 
provided to show tliat other things being equal we will be more 
effectiv e as a consequence of an adequate level of pb) sical fitness 
We should have the strength and stamina to cair) on the duties of 
the da\ without undue fatigue and with an ample reserve to enjov 
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leisure and to meet unusual situations and emergencies \\ e should 
rea]i7C in an adequate measure our capacit> for physical activity as 
well as for mcnlil accomplishments unliampcred bv efficiency 
dcstroving fatigue The hmcUons of measurement are to determine 
the pli>sical fitness status of bojs and girls and to evaluate their 
progress toward adequate standards 
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CHAPTER FOUR 


Medical and Sensory 
Tests 


Fundamenlal to llie physical fitness of tlie individuy is 
hveness of lus ph\siological or organic functions. In ^ 

the individual as a whole, it is readily recognized that all a 
that influence Ms life also affect his organic s>stem. This inc u 
many things, tlie presence of disease and organic drains, the co 
dition of the muscular system, the degree of emotional, psyc' 
logical, and social adjustment, and so forth. In tMs chapter measure 
bearing directly on the organic system itself, measures that may 
appropriately be used in sebool programs, will be considered. 


Heialth Appraisal 


Physical inspection in tlie schools. Erst employed in Boston m 
1894 foUmving a senes of epidemics among school children, was 
originally directed to\\ard the discovery of contagious disease. 
first state law relating to medical inspection, passed in Connecticut 
in 1889, required teachers to test the eyesight of each pupil e\ 
three years. The first school nurses were employed in New York ^ 
1902 Eye, ear, and throat examinations were made compulsory’ la 
Vermont in 1994. In 1906, Massachusetts adopted a similar law. 

Since these origuis, the role of the school physician has changed 


1 Thomas D Wood and Hugh G Ronell, Health Supeniston and ^ledical Insp^^ 
tion of Schools (Phaadelphia W B Saunders Company, 1928), Chap 1. 
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.1 Ihi- Scllcry = Im lni«<l tl“S '•'‘“8= through six 

“ ' 5 " Tim first era « as his furction in communicable disease con- 

era. ... the 1930s, the school physician 

aminalio.i gn cii in schoo , ,| (. medical axaniination an 

became a health educator ’>1 duc to the short- 

cducational '-''P™™™ Wotld War 'll tife school phy s.can became 
age of physicians ,vh.ch he relied more and 

n medical ndsisor in the fit ' ^,ed by others srhile he ex- 
more on scretn.ng ''"P^' refened by the school nurse or class- 
ani.ned only those children , ' the school physician is 

room teacher In the present, M p,es- 

becomilig a medical pl,j„cal retardation, mental 

eiicc ill children of p ly , jj,„,n,enl, and the hho 
retard itioii, 1 «)<-'''''p 8'"' Cooperation of llic Physician in the 
In 1 (H 7 . a Conference »" ''l' program uas sponsored bv 
Sehool Health ‘’^^ Jia 1^0 LuS'‘ ''' ” 

the Amcricmi Medical A conference wore representatives 

nd.ieation The l“t>'"P7 state departments of health, 

from stale medical societies and associations 

slate education associition , ,p,„5 conference strongly 

and national '‘>'•''"’^,''”1 of"chool medical advisers rathe 
recommended the cmployauen 

than school medical ‘fP“'“ ’ ,„„cachcrs and school nurses can 

should not be user for fuurtmnstW te 

n.rfnrm It "as also rccommcnocu possible, 

nons be rcgu.red ‘I'^i^v en by family ’physicians A^^be 

these exauiiuations t.''™’'’ '* 8^^, „( .Jncrim examinations should be 

IcreeSTte "“7 suggested .as a replaeement for the 
t ,1 n in Toilvy-s School.," J»"“' 
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aminauons" by tbe Joint ™ Men- 
tion of the National Educahon Assoc nti^ „[ 

.cal Association* Health such means as 

determining the total health status of " ‘ ,,3,,, 

heaWi histories, teacher and nurse i Representatives 

,ned.cal. dental, and P=y'=';°'“f“\'='X“, ‘“e agreed that health 
of educaUon, medicine, and public f R.g maximum 

appraisal should be designed (a) to “"f * „.e com- 

esLiveness of the child as an individual and a membe 

munity. (b) to assure tlie child s ^ „,e child 

education, (c) to inform school P'=™"""’’ P“7rents in the school 
regarding his health status, d) to suggest adjiistmcn s m 

irlm^nt or instnietional program ^ ^^trand 

and (e) to serve as learning experiences for childr • 
parents which will be basic to lifelong ‘ J” f or the 

The medical examination has two very distinct 7’ 
physical educator. First, pupils with serious defects, of “ j, 
dial vigorous exercise would be harmful to them are 
Such pupils should be exempted from any physical tests ol a s 
ous nature, and should be placed in physical education c 
which exercise is restricted to individual capacities and rnocli 
meet individual needs. The medical examination thus becotn ■ 
safeguard for the individual and a guide for the physical educa 
prescribing physical acti\'itics for him. 

Second, the medical examination, including the annual exarnin 
tion and individual re-examinations when considered advisab e, ^ 
helpful in discovering physical defects that result in physiologica^ 
disturbances that may be the cause of low physical fitness in t 
pupils so classified by oilier testing techniques employed by t le 
physical educator. The school health service personnel can be o 
great value in discovering the cause of this condition and in sug 
gesting remedies for its amelioration. 

The school ph)’sician also has a special function in relation 
teachers of physical activities; to notify them of findings and to he P 
them conduct physical education programs in conformity 


* Clvarlcs C Wilson, ed , Scfiool Health Service* (Washington National Edu 
tion Associahon, 1953), p 7 

' American Medical Assocution, Report of the Third Natwnal Conference 
VhlJ^{c^ant and School* (Nosember 1931) 
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oughly behave m us 

SSiS5E==-:s‘"“ 
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The vabdhy of the .ecbcol 

obvious There is sufficient cbm „ disturbances such is 

lion that a physical fpiules a dram on tlie indi 

diseased tonsils or abscessed canacity for physical attnil' 

..dual lovering his «tah.y and 

impairing the function ^ | ,,„„h is more than cihcr he 
as a total being As prev.oiisl) s ated nc ^ ^ 

mg sich or being well " a,ng from death to abundant 

fetor Health is a ht fiincUon of the hods as 

life Therefore any "“‘’Xs, cal aebsaty 

a whole reduces its ^apacity P nation is unquestioned 

Although the vahd.t) of tlm ^nnceming its accurac) and 

frcqueiidy public schools The fact that this 

thoroughness as “"‘'Xifliased upon the judgments of ph> sicians 
examination is of neecss ) laboratory tests or other ohjecti 

usnall) without the siTe Xtegory of suhject.vUs as 

trchniques places it m "^^ Xs men sub, ectise judgment 

judgment in other tjTes of obsc op,„,o,. are apt to 

becomes the basis for f school phssicians in giving 

exist The need for care on *c part ^ ,„„nd examination 

medical examuntions is clearly aefwls 

acXlls mav be worse than ”»"= ““X > as well as gisang them 
jhus giling pupils “ f;^,Xrd:cafeX;malons are relatiselj un.m 
an erroneous nobon that mecuea 
portant 
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Sian, M, for the School Med, cnl Ex«m,nat.on 

New -iork State Regulations' In 
proving school medical examinations, the Bureau of I 
New York State Education Department, has established officid g 
t:::! govemmg health services Tile 
following shall be the responsibilities of all boards o 
throughout the state 

1 To provide and maintain a conUnuous and satisfaclor> program of schoo 

2 ’'“’*fr"qmre each child enrolled ■", *» P“hhc school to W a satu^ 

factory annual health examination either by the nations 

child or by the school phvstcian and to reqiure such health c 

as may be essential ... , be re 

3 To require that the results of the health examination 

corded on approved forms which shall be kept on file in lieallb 

4 To require the ph>sician making the examinations to sign 

record card and make approved recommendations , 

3 To advise m \vnUng the parent or guardian of each child in wh 
aspect of the total school health service program indicates a oei^ 
ability, or other condition which may require professional aite 
with regard to health . as 

6 To keep the health records of indivodual children confidential cxcep 

such records may be necessary for the use of approv ed school . 

and with the consent of the parents or guardians, for the use of app 
pnate health personnel of cooperating agencies . i 

7 To require adequate health inspecbons of pupils by teachers sc 
nurse-teachers and other approved sdiool personnel 

8 To maintain a suitable program of education for the purpose of 
ing the school personnel parents nonschool health agencies 
agencies and the general public regarding school health conditions se 
ices and factors relating to the health of school children 

9 To provide for adequate guidance to parents children and teachers m 
procures for preventing and correcting defects and diseases and m 
the general improvement of the health of school children 

10 To provide suitable inspections and supervision of the health and safety 
aspects of the school plant 

11 To provide adequate health examinations before participation m strenu 
ous ph>sical activity and periodically throughout the season for those so 
paitiapating 

In New \orV State, essential data must also be earned on school 
medical record cards, which must first be approved by State Bureau 
of Health Services An attempt is thus made to obtain a reasonable 


■^ Reguhtlom of the CommljsUmer of Education Cocemins JJealth Service, 
York State EducaUon Department 1950 

70 



MEDICAL AND SENSORY TESTS 
uniformity in examining and recording and the minimum extent of 
the examination in all schools is denned 

Medical Record Forms 

M indicated aboxe, die me of 

Uie results of medical adequate examina- 

deflmng minimum teen prepared by schools 

tions Marge number of the „„]ual,le and acceptable health 

throughout the country T le „presentatives of the persons 

records are those designed ,omtly “y , p,, educators, the 

uho will use them •These incliide p,,j,eians and 

school nurse, the A, National Conferences on Ph)- 

dentists Both the Fourth and Fdlh Na'““ include 

sicians and Schools ” suggeste immunizations, (h) data from 

(a) a personal history o dishes and^^^ nbseraations 

the examinations of the phy behavior and appearance, 

noted by teachers J'^d nu.rilion^^ screening tests, 

it’d (eVre— rls P-fessiona, people who sene the 

"’Sltmeroiis school •y^ettr" 

OnfiuS iXbe Feseite;! belou and certain other ones 

biiefly described >" Recommended Oregon school 

Oregon School lleallh Apl developed cooperatively by such 
health appraisal '' ppent of Cducatioii, the State Board 

state groups as the State D P ,|ic Oregon Medical Society, 

of Health, the Oregon Dental Soc ). recommended 

and the University Education and the State Board 

procedures, the State D^PYXest and responsibility lor the health 
of lleallh teccgmxc mutual mtcr« ,be advice ol 

e— ons of Oregon public scl^^ 

9 American Xteclical jj), i\ccords r HrJth Recorrls " I5>5.> 

and Schools C-^^'rofr a«a Sch;^ S.ate Depart 

n Informalton 0«SP» 71 

Physical na.icalion University 
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the Board of Health, the Superintendent of 


the duty to prescribe a program 


lllCitUViiv • . 

of health examinations of pupils- 


In Oregon, health examinations are required of all pupils 
an Oregon public school for the first time. Also, a PJ'P' .jj 

receive an examination either at the ninth grade or a ' -i 

and tentli grades, as the local school provides. In addition, al p P 
referred through teacher-nurse screening throughout tlic sc 
year must be examined; all pupils taking part in intersc ^ ^ 
athletic contests are examined before participation in the 
program each year. The medical part of the examination is 
formed by a private physician, school physician, or loca 
officer and his assistants. ^ , 

Public health departments and schools may cooperate in sen 
ing a letter to parents asking that children be examined ne o*”® 
school opens and including the standard form, Oregon Pupil Me tea 
Record. As will be seen in Figure 4.1, the information required 
tliis form includes tlie following; Instoiy of birth and infanc>, 
habits, personality and behavior, illnesses, tests, and unusual con- 
ditions, medical examination findings, height and weight, an 
vision testing, 

■When the Oregon Pupil Afedical Record is completed and on fils 
in the school, essential information is transferred to the Oregon 
School Healtli Record Form, as sho\vn in Figure 4.2. This is a 
cumulative record form, designed to follow the pupil throughout 
his public school attendance from the first grade in elementary 
school to his graduation from high school. The annual height, 
weight, vision, and hearing tests are administered by nurses or 
teachers, observations of the teacher relative to each pupils eyes, 
ears, oral ca\ity, nose and throat, general condition and appeal' 
ance, and behavior are recorded annually. 

The Connecticut Cumulative Health Record.^- Byler described 
a new cumulative health record to be used in conjunction with the 
school health service program in Connecticut. In constructing this 
form, medical record cards in use in the local school systems of the 
state, plus a wide sampling of forms recommended by odier states 

»' 

Cumulatave Heallh Record,” Journal of the AssoctaUon 
p 444 ' Ed“«»/(on. and Recrea<«n,, Vol XX. No 7 (September 1^9). 
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were analyzed Regional meeUnga of all sclrool healtl, personnel 
concerned nere held throughout the state 

pr::de?”r!=lT^.th^^^^^ 

ers notes on the pupils p > following each exanuna 

to nurses- notes on health coiinsehng (e) tot owing 

tion, physicians must answer the to Uow *.p treatment 

III advising the school ”p , f,„,i,er examination or a 

Does the pupil need Lniediable defect existl- 

laboratory („ growth, development, or nutrition, 

Are there problems relating S , , ^oniiainted? Wien any 
with which teachers and pare affirmative the cxaminnig 

of those questions - 

physician is askcd . purpose 

ommend-itjons in space Artlnir N Springall 

na s„nn,f American Med 

M D , Council on Medical Cdura i 

real Association - studied sd^ „ ,j„ elementary 

tenlion of suggesting sucl ™ j,_j ^,^3 forms were 

and secondary schools of the Unite rtments. 20 from 

obtained as follows Ihe Y m'^C A ^ 

boards of education, and compiled data were sent to 

and the Boy Scouts Y ^ health organ^tions 

a iiiry of 14 “Bwiduals des j^trf y On the 

as being especially J^Xdt the item the values of the van 

basis of these "-ho voted ‘o^ ee„l, essential 50 

TvfpTr rent: recommended 23 ‘^=”^"‘;h:1;mgan ^ 

25 per cent, not tos analyzed, "'“/f"'! f >" 

represents a compilation of e,„M health, and 

opinions of 

mterpreted by the investigator 

-^N seas... 5 




Figure 4 2 


Vision Tests 

Visuil defects if not discovered and compensated for, greatly 
impair pupils’ general physical fitness Many physical ailments, 
such as headaches, indigestion, and neuromuscular hypertension 
are traceable to eyestrain caused by noncompensated visual defects^ 
Such defects also affect children’s school achievement Stump 

'•N FranVlm Stump "\faual Performance and Educational Siiccess’' The Op 
t metfic WeeUv (September 4 1952) 
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Fijjurc 4 2. (CoMtmuwlf 


in 1952 compared the visual pctfonnancc of "bes ' 

dents in 11 scliool snbiefts; the avcr.gc 

visual perfomrance lor the ” sV 

cent for the various subjects, Kepbar cj ^ sclioo! dul- 

nlRcant rebUonship crisis bctvv-ccn of visual 

dren and tlicir academic success and tliat m.prt» uncut 

Amt^ayt Journal of Or^thafn<Aoey. \t*- -w- ^ 
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skills through professional attention leads to more rapid progress 

in school achievements. tj Jjjj 

Visual demands made on school children are sco g ■ 
been esUmated that more than three-fourths of a 1 ^ j 

comes through use of the eyes.” Reliable ,udgments ^ 

40 per cent of all school children have a visual P 

enough to require the attenUon of an oculist. Annual ‘«ts, 
fore, should be made in the schools both to ' 

indicate additional corrections of previously determined e i 


in \ision. r iijg 

The diagnosis and treatment of pathological conditions 
eyes, of course, is the physicians responsibility. Teachers, 
cially, and physical educators, to some extent, should be er 
detect signs of xusual discomfort in the appearance and e 
of children. Among the s>'mptoms to looh for are the 
bloodshot, swollen, \vater>'. or discharging eyes; inflamed e>ei . 
complaints of sleepiness, fatigue; headache, nausea, and di^wes t 
blurred, double, or distorted vision, pain or feelings of dryncs » 
itching, burning, or grittiness in the eyes; squinting, strained an^ 
tensed facial expression, and frequent or continuous frowning; WP 
blinking or twitchings of the face; inattention during reading p6 
riods or shutting or covering one eye or holding the head to one si 
wliile reading; poor alignment m xvritten xvork. Holding books c ose 
to the face for readmg may indicate nearsightedness {myopic '"i 
sion); holding them at a distance may rev eal farsightedness (h>’pcf 
opic vision). Such signs as these should be reported to the sen 


nurse or physician. 

In view of tlie great importance of vision, it would be idea > 
desirable for every child to have a periodic examination by an e>e 
specialist. Since the expense of such a practice is prohibitive fo^ 
most schools, however, it becomes necessary to utiliM tests that 
will select or screen out Uiose who require careful examinations. 
Screening tests are not intended to diagnose the nature of e>e 
defects; tlms, such tests may be giv'en by non-medical personnel. 
In schools, classroom teachers and physical educators should 


i'“20 Questions About Eye Health," Bateau of Health Semces, University of tbe 
State of New York, 1956. 

>* Delbert Oberteuffer. Sc/iool Hcflhh Educaffon, revised ed (New York 
& Brothers, 1954), p 332 
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' elop competency m using one or more of t!ie vision screening tests 

currentl) available 

In evalintingiision tests for screening purposes Hitz »» proposes 

the following four cotena 

1 The tot should p ek up most etma without find ng minor bans ent ps\ 

chic effects ^ 

2 The test should he tfasy to opente without the need for speciilized bam 
ing or techn ca) kno vledge 

3 The test shpuW upt he Ttaare 4 senmmatatg than the accepted borough 
exam mt on utilized b)r tJie roijonty of competent ivell bamed ophthalm c 
ph) sicians 

4 If t! e principles upon uJucl the tot is based are different fro n those 
accepted by competent ophthabnolog sts then at least the find ngs must 
agree fairly accurafcl} with the find ngs of a thorough ophthalm o test 

Tliese cntcrj'i wj)] he applied to the tests considered beJeir for 
determining the visual elBciency of sdiool children 

The Sneliett letter Chart 

In 1862 Professor 11 Snellen of Utreclit presented a practical 
method of determining visual acuity Since diat time the Snellen 
Letter Cliart Ins become the accepted method of testing vision m 
schools Tins chart consists of several rows of letters each succeed 
mg row from lop to bottom being reduced in size tJiereby requiring 
a consecutively greater amount of usual ncuity in order to read 
them 

The E Chart or Snehen Egyptian block letter cliart is similar 
to the Snellen letter test and is of parbcular value m testing the 
vision of young children althougli in some respects it may be con 
sidered for general use On tins chart only the letter E is used 
facing in different directions Tlie procedures for administering and 
scoring this test are the same as for the Snellen test except tiiat a 
single symLol is showm a seen Viwough a hole in a card held 
by an assistant The subject by pointing indicates the direction of 
die “E whetlier up doivn to llie right or to the left This chart 
may therefore be used 'vitJi young children who do not know Uie 
alphabet and it eliminates vviUi older subjects the possibihtj of 
memorizing a sequence of letters on the chart 


OMR Uii-, “An Fvaluatloti of V s On Tesiine Methods fn Schools" Amenctm 
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Tbe tectaques for fesl.ng the eyes w.th tire Snellen test are as 

1 The child should stand or 'c' 

hne on the chart approximately level wim n V fte 

SA^ttetS ‘h^^le’g^ol rrr"s&„ch this hne - 

, ‘^VS^rt'Sl'" loot c-jw-i s„ 

Mused over the chart with no Rlam Tte amoM of illuminatio^ ___ 
be cheched through use of a light me chart illumma 

vision testing room should not be less than one ™ f Xart Tliere 

tion and should not he more than the illumination on the 
should be no bright light m the child s field “ ^vith a 

3 Each eye should be tested separately the otlier being 

square of cardboard held obliquely against the * should 

eye completely avoding any pressure on the J^“ed and 

be lept open If the child wears (passes das™ If only 

a test made first without glasses followed by a test "I* 8' e 

one test IS recorded it should be with the glasses Test the rigni 
first then the left eye then both eyra , ^low 

4 Generally m testing begin with the 30 foot line on the j hne 

with the 20 foot hne It ,s not necessary to test below the 20 fooM 
as visual acuity is considered satisfactory at this point If , ,(,ng 
suspected of having poor vision or fails the 30 foot hne start tl . ^ 
With the 20 foot hne Vision at a given test line is consiclereci 
tory if the child rends correctly three out of four letters f„«TidU 

5 Tie vision testing room should be quiet and the atmosphere 
for best results Only one subject should be m the room at a ‘ 
order to eliminate any opportunity for memorizing the letter seq 
pnor to testing If the tester suspects subjects of such memorizing 
miy ask the cliild to read Imcs back%vard .hiect 

6 The scoring is in fractions the numemtor being the distance the si ] 

IS from the clnrt (20 feet usually) nnd the denominator 
on the chart which indicates the distance that would be read ^ r 
nonnnl eye If the subjects vision is just normal then his ncuteries 
vision will equal 20/20 A score of 20/30 20/40 or 20/50 ‘^chcate^j 
that the child can just sec at 20 feet letters large enough for the nor 
c>c to see at 30 40 or 50 feet respectively 


The Snellen Test and this applies to other tests of the same gen 
eral type Ins been criticized as analyses of its limitations as 
adequate visual screening test show 

1 That the eyes are not appraised at reading distance (ten to sixteen j. 

2 That the co-ordination of the two eyes is not tested Some indiviou 
have normal \asual acuity in each eye but do not have good t\vo-eyc 
vision 

3 That the test does not provide even a crude index of the degree of 
sightedness Somewhat farsi^ted people who should have glasses to 
near work read perfectly at twrenty feet 
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4 That the test is not cnhcal m detecting astigmatism because an indi 
wdual can \nth conscious effort force his e>es to read small enough tj-pe 
to pass the test even though his refractive error is such as to make sus 
tamed reading diffiailt and ancomfortable 

In sttidymg tlie results of the visual acuity of 32 children as deter 
mined by tlie Snellen test tlie Betts test and a careful examination 
by an ophtlialmic physician Ilitz” found that 50 per cent of the 
children liad visual defects by the Snellen test 69 per cent by tlie 
specialists examination and 89 per cent by the Belts test The m 
vestigator concluded that tlie Snellen test was unsatisfactory be- 
cause of tlie large proportion of defects it failed to uncover The 
test tlien violates tlie first criterion for tlie selection of a visual 
screerung test as proposed by Hitz since it does not pick up suffi 
dent visual errors 

Ini cstigations in visual acuity at the Medical Research Labora 
tory, New London Submanne Base revealed tint the Snellen charts 
made by commercial concerns are notoriously poor For example 
letter sizes from a given line differed by as much as 25 per cent de 
pending upon the manufacturer Also tlie difficulty of reading 
different lines on die chart varied As a result of these studies 
Ne« London Vision Charts were constructed wluch are modifica 
tions of the ordinary commercial chart but with precision repro 
ductioD of letters according to Snellens specifications By tlie selec 
tion of letters and modifications of the senes the items on each line 
are partially equalized m difficulty Three charts are available in 
the senes one each for the nght eye the left eye and both eyes 
Reliability coefficients of 88 were obtained for single eye acuities 
and 82 for binocular acuity 

A handy practical device for shielding the ey e not being tested is 
the occluder, proposed by the Army Navy NRC \hsual Committee 
Specifications for this instrument are given m Figure 4 3 It should 


"1 Emmett A Betts The Vreienlhn and Cotna m of Bead ng D Settles (Evans 
Ion 115 Ro V Petenon and Company Z936) p J50 

s C E Feree G Rand A New Visual Acufty and Art gmatlm Test Chart, 
American Journal of OpJ lhaJmoJagj Vd 30v (January 1937) p 2l 

^ John H Sulrman Ellsworth B Cook and NeU R Barlkrt C^porlson of Vort 
ous Screening Devices with Standard \ isual Procedures Progress ho 2. h^ 

London Conn Medical Research Department U S Submarine Base (Apnl 22 
iai«) 
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be eonstrueted from r.g.d matcnal. such ns wood, translucent plas- 
tjc, or metal - 



Commercial Screening Devices 

Tliere are a number of commercial devices for testing visual 
acuity winch are designed for school use by non medically trained 
personnel Among these are the following the Keystone Ophthalmic 
Telebmocular, the Ortho Rater, the Sight Screener, and a hit of 
instruments for the Massachusetts Vision Test Each of these will 
be discussed briefly 

Keystone Ophthalmic Telebmocular*® Tlie Telebmocular is a 
modification of the Brewster stereoscope witli stand, attached mov* 


25 Afanual of Ifwfrtidioa? for Visual AcuUu Army Navy \RC Vision Comnuttee 
(October 1, 1947) 

25 Keystone View Company, MeadviUe, Penn. 
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able slide holder, and light Tlie construction of the instrument 
separates the fields of \asion and permits each eye to see only its 
half of the slide Tlie vision of both eyes may be tested together or 
either eye may be tested separately A special arrangement whereby 
measurements can be made at reading distance equaalents ranging 
from 12 Indies to infinity (ordinanly, infinity is considered 20 feet 
and beyond) is also provided The telebinocular is shown in Fig 
lire 4 4 

The Keystone Vmial Survey Tests consist of fourteen stereo 
graphic cards, which pro\ ide information on the pupil s s isual efl5 
oiency covering a wide field of important functional aspects of 
vision Instead of testing \ isiial acuity by occlusion, the usable vi 



Figure 4 4 Ke>-stone Ophrfwlnuc TelebmocuLir 
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Sion of each eye is tested togSr^'^e 

Uon. vertical posture, lateral posture at P “ Z left 

eye at far point, depth perception point. 

Lo cards), lateral posture at near point, fo'on at nra P 
usable vision of the right eye at near point, usable vision 
eye at near point. Before referral to an eye specialist, it is urge 

that such pupils be re-tested vviU. great care - , , . & 

School Vision Tesfer.- Tliis vision tester, developed 
Lomb Optical Co., has been approved as a f; 

by the Bureau of Health Services, New York State ° 

partment. As for the telebinocular described al»ve, *is 
employs the stereoscopic principle with optical equiv alen 
and near dUtances. SLx visual performance tests may S'™ 
slides, as follows: monocular acuity of eacli c\c, farsiglitednc 
each eye, simultaneous testing of vertical and lateral muscle bala 
at far distance, and gross muscular imbalances at near pom . 
gross color test for traffic light recognition is also included. 

Sig/if ScrecnerP Again, this instrument emplo>'s tlie ster^copic 
principle at the optical equivalent of distance; near \Tsion is 
without the interposition of lenses. The targets for right and e 
eyes are superimposed on Polaroid vectograph film. The visual func- 
tions tested are; superimposition and abduction, deptli perception, 
right acuity, left acuit)', binocular acuit>', vertical phoria, and latera 
phoria. _ 

MrLSSOcimseffs Vision TestP The kit for this test consists or a 
standard Lucldesh-Moss Illuminator; an improved form of the 
Snellen E chart; a house card mounted on a frame with an electnca 
unit and liglit source; a near phoria tester, also with an electri^ 
\mit and light source; spectacles with plus sphere lenses, others warn 
Maddox rods; and a central switch for controlling the lights. In 
addition to the usual test for visual acuity, the series also provides 
tests for latent hj’permetropia and for muscle imbalance. The test 

^ G. E. Ha milt on, “The Keystone Visual-Sur> ey Service," The Science Cottnsdof 
{December 1956). 

28 Bausd) & Lomb Optical Co., Rodiester 2, \ew YoiL 
23 American Optical Compaii> , Southbndge, \lass 
8* W'dch'ADyii Company, Auburn, X. Y. 
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equipment is approved bj the Omned on Physical Medicine of tlie 
American Medical Association,®^ and ts recommended especially for 
scliool \nsion testing m the state of Massaelnisetts 

Fames Eye Test Tlie Enmes eye test aaaminer’s kit contains a 
lens visual acuity card, near vision card, tvvo stereographic cards, 
card for testing stereoscope and astigmatic chart The following 
Msual tests maj he administered with this kit visual acuity at far 
distance, bj conventional use of SneKcn Test, hypermetrophia by 
reading Snellen chart through a convex lens near vision test, by 
reading a set of test letters and characters at reading distance, eye 
coordination test, vertical or !iori 2 ontaI imbalance, by use of a hand 
stereoscope, fusion test, also bv use of tlic band stereoscope asUg 
matism, by use of astigmatic chart, test of eye dominance, by sight 
ing through a ring®‘ 

Eialuation of Commcrctnl Screening Devices A number of 
studies have been made on the relative merits of the various com 
mcrcial screening devices A number of lliese arc summarized 
below 

Tlie reliability and validitv of scores obtained on the Tclebmoc 
ular, tlie Ortho Rater, and the Sight Screener were studied at the 
U S Submarine Rase, Groton, Connecticut *' Reliability coefficients 
by tlio test retest method compared well for tlie three instruments 
ranging from 81 to In checking far and near vision against 
visual targets developed by the investigators, on early model Tele- 
binocular proved inferior to the other devices Hitz*® found that 
the old model Telebmoculat was more discriminatory in detecting 
visual defects than is the ophthalmic examination die tests witli 
this instrument produced 20 per cent more v isual cases tlian did the 
specialists examination Similar results were obtained by Oak and 
Sloane,®’’ utilizing 200 boys and girls rangmg in age from 6 to 15 


u A}rt*oraliis Accepted by ibe Council on FhjsKcI Medictne of 0 e Amwcun lledi 
cal Aswchimn Chiwgo Ainctican Medical Association (Januaiy I 1^3/ 

Lura Oal "Tlje Mawichusetts Vision Test “ American Jowmal of FubKc Health 
Vo! X.VXII No 10 (OctohcT m2) p IIOS. 

33 VVoifd BooL Company Yonlwers New York ^ , rj 

atioinis H Eames “A Visua! Oculw Screening Test The Pht/sical Educator 
Vol XllI No 3 (October 1956) p 101 . . „ , 

jobii H Sulzman Ells%vortb B CoiAe and NeU R Bartlett op ctt 

37L„ra OA and Albert E SJftme Hie Betts Visual SraMtton and Perception 
Tests ArchiKet of Ophthatmohgv Vol txn (November 1939) P 832 
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years Gates and Bond - found that binocular tests so* 
grve inconsistent results svhen used ssidi 

vesUgators concluded, however, that this situation may be due to 
Huctaations in attenUon and distractibility in young children rather 

Uian to any fundamental defects of the tests. 

Gutman compared the Massachusetts Vision Test and the 
Snellen Test as school vision screening devices. 6o00 schoo c n 
dren in tliree Oregon counties ^ere screened with one or hot i 
methods; 1533 children were tested by both methods. The author 
concluded tliat both tests coupled with observation svall, when 
given by a trained operator, yield an equh-alent number of referrals 
for professional eye examinations One component common to boUi 
tests, tlie Snellen Test, had a high degree of efficiency with but one 
“over-referrar in seven when failure to read 20/30 with eitlier ey'e 
was used as the criterion for referral, it disclosed from two-thirds 
to tliree-fourths of all cases meriting professional care. Tlie suj> 
sidiary’ tests of the Massachusetts Vision Test produced an addi- 
tional small group of cases, but did so with a high ratio of over- 
referrals. 

A comprehensive study of visual screening procedures was con- 
ducted in die St. Louis schools with the joint support of the Na- 
tional Society for the Prevention of Blindness, the Children’s Bu- 
reau of the Federal Security Agency, the Division of Health of the 
State of Missouri, the St Louis Board of Education, the Depart- 
ment of Ophthalmology of Washington University School of Medi- 
cine, and the Bureau of Naval Research.^® The children tested were 
606 first-grade and 609 sixtli-grade pupils; all subjects were given 
a complete ophtliahnological examination, along with a number of 
screening tests, including the Snellen, the Massachusetts, the Tele- 
binocular, the Ortiio-Rater, and the Sight-Screener. The Ortho- 
Rater, Sight-Screener, and the Tclebinocular correctly referred 
about 75 per cent of the pupils referred by the ophdialmologist; 


38 Arthur 1 Gates and Guy L Bond. “Reliability of Telebmocular Tests of Begin- 
ning Pupils,” Journal o/ Educoffonol Paychofogy. Vol XXVni, No 1 (January 1937), 

P 31 

33 Eleanor B Gutman, "School Vision Screenmg A Comparison of Two Methods, 
SJglif Soring Retlew, Vol XXVI, 1956, p 212 

^^Manan M Crane, et cl , “Study of Piticedures Used for Screening Elementary 
School Chddren for Visual DefecU. Rrfeirals by Screening Procedures \s Ophthal- 
mological Findings,” The Slghl-Satfag Bedew, Vol XXII, No 3. 1952. 
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however, these screening tests referred ineorrecUj an even larger 
number of pupjJs The Massachusetts Vision Test and a combina 
tion of lug]) standard Snellen with teacher judgment, both cor 
rectly referred about hio-tliirds of the students who need care 
While this proportion is not quite so high as was obtained with the 
otlier screening procedures there v»ere fewer incorrect referrals 
Tins was particular!) tnie of the Yfassachnsetts V^ision Tests in 
correct referrals, which forsivlh grade were between half and two 
thirds of the numljer of correct refemls while for tlie first grade 
correct and incorrect refemls were in about equil proportion The 
in\ estigators concluded that none of the vision testing methods 
prondes more tlian a rough screening procedure 


AuwTonv Tests 

Auditor) defects are serious handicaps m all phases of individual 
growth It has been sliowm that even slight losses of hearing m 
school children cause speech defects, retardition infenonl) com 
pieces, and unsocial beliavior Hearing losses are also an important 
cause of reading difficulties frequentl) resulting m inability to dis 
tinginsh between words that sound alike if tlie child does not bear 
the difference between two words, he will have diGiculty in distin 
guishing between Uieir printed symbols ** 

There is reison to believe that about five per cent of children 
have impaired hearing vvluch may interfere more or less seriously 
witli health and behavior Miny of these defects can be prevented 
by enrl) diagnosis and medical treatment Cameron found tint 
a newl) discovered hearing loss has more Uian a 50-50 chance of 
regaining average hearing with medical attention If the child be 
comes an "old case, because of delajed medical attention, ius 
chances of regainvng average IveTiing wiUi medical attention drop 
to about one in eight Thus the need for early detection and treat 

nient of defectiv e hearing IS essentia! Vet one national survey stig 
gests tint onl) 11 per cent of school age children receive auditor) 


Albert 1 Harris op cil^ P H8 
v" Robert \I Cameron, An Amlwlopst 
Journal of Health PI i/sxcal Edaoa/iart end 
195S) p 45 
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tests;" in another report," this figure was placed at over one-half 
the school population of the United States. 


Simple Hearing Teslr 

Two simple tests of hearing have been used e'<tensively in the 
schools for the purpose of screening out ‘''“f ,^e 

examinations hy otologists. These are the walali-l.cl. test and 
forced-whisper test. 

Watch-tick test. The watch is a convenient instrument tor testi g 
hearing The use of tlie stop-watch is best, as consistent sounds may 
be obtained and the watch can be stopped and started as desired 
The subject should close his eyes, so as not to observe the location 
of the watch, and stop one ear with a finger. The hearing distance 
of the normal ear is 30 inches. The hearing score may be recorded 
by using this 30 inches as the denominator and the distance at 
which the subject hears the watch tick as the numerator. Thus, m 
would he a normal score. Hmvcvcr, since the intensity of watcli 
ticks vary, the distance at which that of a particular watch should 
be heard may be determined by finding out the distance at which 


most children hear it. 

Forced‘whsper test. In this test, the subject’s head should be 
turned sideward with the ear being tested turned toward the exam- 
iner (altliough some authorities prefer that the back be turned) 
and the ear not being tested closed by pressure with the forefinger. 
The examiner should stand 20 feel from the pupil and either ask 
questions or speak numbers or xvords in an unaccentuated whisper. 
If the subject cannot hear the voice at this distance, the examiner 
moves to a 15-foot distance, and so on, until he is heard. The dis- 
tance at which the subject hears tlie whispered voice is placed as 
the denominator, the numerator of the fraction remaining constant 
at 20. Thus, normal hearing would be recorded as “%o; if the sub- 
ject can hear the examiner only at 15 feet, his score would be re- 
corded as 2 % 5 . Another way of scoring this test is merely to check 
a child as having a hearing impairment if he must be four or more 


<3W. G Hardy, “Clinjca! Audiology in Public Health and School Health. 
American Journal of Public Health, Vol XL, No 5 (May 1950), p 575 

W II Gardiner, "Report of Committee on Hard of Hearing Children, American 
Hearing Society, Hearing Keics. Vol XVllI (Februar>-May 1930) 
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feet nearer tlian other children in order to Iicar whispered words 
or numbers, 

Altliough the watch-ticV test is superior to the forced-whisper 
test, both arc but crude measures of auditor>* acuity, as Uie testing 
conditions are not sufficiently standardized Wlulc they may serve 
to disclose marhed hearing losses, they ate unsatisfactory when 
compared witli more adequate testing methods. 

The Aiiitiortiplpr 

By far (lie most satisfactory way of measuring hearing in the 
schools is to use the audiomcier. This instrument has raised hearing 
tests to tJie level of a highly effective and economical measure. In 
general, two tj-pes of audiometers are arailable for school screening 
use. These are llic pure-lone aiidiomeler and the phonograph or 
group audiometer. In using either of these mstniments, tlie tesUng 
room must be quiet, free from inicmiplions, and removed from the 
disturbing sounds of music rooms, gjinnasiums, tj-pewriters, tele- 
pboncs, and traffic noises. 

Pure^Tonc Audiometer.*^ Both the intensity and pitch of sounds 
may be controlled witli tlie purc-tonc audiometer. Intensity of 
sound is regulated by a hnob and can be varied from zero or normal 
hearing upward to maximum intensity. Variations are in steps of 
five decibels, the decil>cl being a unit of sound intensity. The pitch 
of sounds may bo varied by turning another knob, in octave steps 
from 22S to 8192 xibrations a second. However, the newer audi- 
ometers arc calibrated in even numbers. This instrument has a set 
of earphones and is equipped with a switch which permits sounds 
to reach either ear as desired by the tester. An "interrupter switch” 
enables llic tester to prevent any sound from reaching either ear, 
so may be used to check children suspected of giving incorrect 
responses. 

In using the pure-tone audiometer, the sweep-check method is 
usually employed first. The intensity dial is set at the 15 decibel 
loss position The tone dial !s changed rather quickly from 250 to 
4000 vibrations per second In the interest of rapid screening the 
extremes of low and Iiigh frequencies may be omitted A child who 
hears each tone with the intensity dial set at 15 decibels is con- 


Wilson, op cil , pp 93-95 
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mlMmrWntenX is reached. A kss of 15 

erplain to ll.e chddrcn the purposes of the test and the P'^ '"j 
to he followed. Tl.e d.ild should he seated so that he ‘ 1^, 

dials of the audiometer. He is ashed to nod or give a '“"d 
when he hears each new tone. The tester should he seated in orUer 
to watch carefully the ehild's face; he should use the interrupter 
switch at intcnals as a check on the subjects responses. 

Grotip Anrfionic/cr. The group audiometer is similar to a phono- 
graph. and is equipped with earphones for the testing of as mam- 
as 40 subjects at one time. An instrument for testing one indivJdua^ 
at a time is also available, and is superior for use wben carefu m- 
amining is required. The test consists in playing a record on which 
are recorded the \oices of a man and a woman speaking a senes 
of numbers in a lower and lower tone. Each subject, listening 
through the earphones, writes down tlie numbers he hears on a 
special form provided for this purpose. Each car is tested separately- 
One side of tlie disk is for the right car, the other for the left. 

Normal hearing is represented by the “zero line" on the record. 
Hearing loss is recorded in terms of “decibels.” A decibel is onc- 
tenlh of a “bel,” which in turn is the unit of energy for the trans- 
mission of sound by electricity. A loss of six decibels is considered 
within the normal hearing range, but pupils with a loss of nine 
decibels or more should be referred to a specialist for further ex- 
amination. 

Audiomefer Standards. There arc a number of excellent audi- 
ometers on the market which are especially designed for school 
use. Reliable information concerning them may be secured from the 
following agencies, which have set up standards and specifications 
for testing instruments of tliis type; 

Council on Phvstcal -Therapy, American Medical Association, 335 North 
Dearborn Street, Chicago, Illinois. 

Amencan Standards Assoaation, 29 West 39th Street, New YorV. City. 

-The Nahonal Bureau of Standards, U S Department of Commerce. Wash- 
ington, D C. 

-The National Bureau of Standards ivill test any privately or publicly owned 
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audiometer to determine whether or 
specifications of its make and type 


not the indmclual instrument 


meets 


the 


Ernlmlort of Audiometer Testing Tiie desired screening pro 
gram for die detection of children with hearing losses would select 
from a group of ipparently \veU individuals the maximum number 
with a Significant or potentially significant disabihty and tlie mini 
mum number without such disibihty The pure tone audiometer 
IS generally conceded as the most effective method presently avail 
able 

Yankower and associates compared the case-finding effectiveness 
of the group phonograph fading numbers lest, tlie group pure tone 
test, and the individual pure lone check test The subjects were 
2,404 pupils in the third through seventh grades of tlie Rochester, 
N Y , public schools Approjcimalely five per cent of these cJuldren 
were found to Jiav e a verified hearing loss by otological examim 
tion Not one of tlie three screening devices was able to select all of 
these cases 33 per cent were selected by the group phonograph 
screening procedure, 69 per cent by the group pure tone method 
and 95 per cent by the indivtdml sweep check process Although 
the individual pure tone sweep check was Uie best case finder, it 
also selected more children with no hearing loss than did either 
of tlie two group tests 

In the Cleveland public schools, Kinney * found tint the per 
centage of suspected cases selected by the sweep check method 
was very little higher than by Uie group phonograph screening 
process Both metiiods were used to screen 2068 children each 
child was tested by both methods on the same day There were 118 
suspected cases (575 per cent) by the phonograph method, tlie 
sweep check method identified the snnie 118 cases plus five addi 
tional ones 

The time required to administer the various hearing screening 
tests may frequently be a factor m selecting the device to use Ob 
viously, the group methods require mucli less time per pupil than 
do the individual methods Also, tlie skill required of the tester is 


«A Yanl<w,;r M L Cejer and II C Oas* “ComparaUve Evnluation of Tt r«- 
Screening Methods for Detection of Hearing Loss In Children American Journal of 
Public Health \oJ \U\ No 1 (Janvsuv 19W) P « ^ 

■ua.arles E Kinney “Cles eland Hearing Con^iil.on 
of American Acatlemy of OpflMmohev end OtotaTyngologv Vof L fKo.wibrr 
December 10-15) p 
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less for tlie group phonograph process tlian for the pure tone pro- 
cedures. 

Sympfom* of Ear Disorders 

In addition to testing periodically the auditory acuity of the ears, 
all teaching personnel in the schools should be alert to signs of car 
diseases and disorders. Fowler « has listed a large number of Uiese 
symptoms, the following, among others, being included in his list: 

1. Deafness, dullness, heaviness, or blocking sensations in the ear 
persisting for more than a few minutes, especially after exposure 
to cold, swimming, head colds, chronic or recurrent sinusitis, shock 
or other causes of lowered resistance; after trauma and severe or 
prolonged acoustic shocks. 

2 Asking for the repetition of words or phrases. 

3. Failure to respond when called or to locate properly the source 
or direction of a sound. 

4 Distortion of speech out of proportion to age. 

5. Buzzing in tlie ears, dizziness (these s>Tnptoms may also be 
caused by a number of other conditions, such as head colds, sinus 
infection, anemia, and certain circulator)’, neurologic, and gastro- 
intestinal upsets). 

6 Headache, fever, sweats, acidosis, nausea, vomiting, coma, 
otherwise unexplained. 

7. Tenderness, itching, heat; or pain, deformity, or swelling in or 
about the ear. 

8. Facial spasm or facial paralysis. 

Any or all of these conditions may occur without ear disease, and 
some of them without any disease being present. However, when 
observed, they should be reported to Uie physician for investigation. 
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CHAPTER FIVE 


Physiological Fitness 


Physiological tests, especially of cardiovascular-respiratory' nature, 
have been experimented with in this country since 1884, when 
Angelo Mosso, an Italian physiologist, invented the ergograph. 
Mosso’s original premise was that the ability of a muscle to perform 
was dependent upon the efficiency of the circulatory system— the 
efficiency with which fuel is supplied to the muscles and waste 
materials are carried away. Since then, many other experimenters 
have worked in this field, claiming that tests based upon the cardio- 
vascular function measured qualities variously described by such 
terms as functional healthy physiological efficiency, organic condi- 
tion, athletic condition, physical fitness, and endurance. 

The CAnniovAScuuvn Function 

During vigorous exercise, the blood circulation quickens— blood 
and lymph stream tlirough the muscles, supplying tlie cells with 
oxygen and nutrition and removing waste products. The heart’s 
activity is accelerated, exercising and strengthening its own fibers, 
as well as pumping the blood and stimulating its circulation. Mus- 
cles are enlarged and their endurance is increased through strenu- 
ous exercise. Hie gain in the endurance of a muscle, however, is 
out of all proportion to its size. Therefore, the quality of contrac- 
tions must be improved through such factors as: fuel is made avail- 
able in greater amount; oxygen is more abundant, owing to im- 
proved circulation of blood through the muscle, better coordination 
of the individual muscle fibers and more complete use of all muscle 
04 
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fibers are realized Thus. Uie cardiovascular s>stem performs a \jtal 
service m tlie performance of sustained muscular acUvlty 
Physical educators liave long been concerned witli the measure- 
ment of canho-respiratonj endurance} This fonn of endurance in- 
volves the continued activity of the entire organism, during winch 
major adjustments of tlie circulatory and respirator) s)stems are 
necessary, as in running, swimming, climbing, and the like Hus 
form of endurance is not only dependent upon the strength of the 
muscles lavohed in the activity but must rely greatly on the effec- 
tive funcbomng of the circulatory S) stem Examples are the resting 
body consumes approximately 250 cc of oxygen per minute, in 
cliampionsliip performances, die oxjgen consumption may increase 
1600 per cent, to four liters per minute, when the individual is en- 
gaged in continued vigorous evercise In order to transfer four liters 
of oxygen from the lungs to the muscles, 34 liters of blood are re 
quired, inasmuch as tlie volume of blood m the body is approxi 
mately five liters, the effort means that the blood must circulate 
through the bod)' seven times a minute ' 

Roger Bannister, the great miler, reported the perfonnance of 
four subjects on a severe treadmill run while breathing controlled 
mixtures of air and oxygen In atmospheric air, the subjects stopped 
exercising from exhaustion after eight minutes When breathing 33 
percent oxygen, tJieir performance was miicli improved, while with 
66 per cent oxygen, they appeared able to continue running in- 
definitely ® 

It IS not the intent of this discussion to present a complete exposi- 
tion of the physiology of endurance acti’v ity It is t/ie intent to stress 
tlie significance of the essential reliance of such activity on the 
circulatory respiratory system As a consequence of this well recog- 
nized relationship, many cardiovascular tests have been proposed 
as measures of cardio-respiratory endurance 


The Accuracy of Cardiovascular Tests 

The elements most frequently measured m cardiovascular testing 
include pulse rate at rest, after exercise, and after rest following 


iKlialil C Wafcim Physiologjcal of ThmpeuUc 

the American hfethed A^ocialion Vol CXUI 14 . ItbOj. p 100 

2n C Banrustor, “The Control of Breathing during Exerdso* Bullcim. 

Vol 11 (1950), p 47 
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exercise; systoUo and diastolic blood pressures; and venous prB- 
sures. These may be taken recBning, sitting, or standmg; and the 
changes that take place after activity- or after various shifts ol posi- 
tion may be recorded, as well as Hie direct readings themselves. 

In 1928, Schwartz, Britton, and Thompson,^ published reliability 
coefficients of blood-pressure measurements that were so low as to 
be valueless for accurate testing. Believing that tliese low reliability 
coefficients obtained by Schwartz and bis associates were due to 
expenmental conditions under which their study was conducte , 
NtcCurdy and Larson,* in 1935, conducted a study to determine 
tlie reliability and objectivity of blood-pressure measurement under 
controlled e^erimental conditions. Larson® subsequently deter- 
mined the reliability and objectivity of three organic efficiency tests 
and of all test items of which they were composed. The reliability 
coefficients were determined by Larson using 21 subjects; tlie 
objectivity coefficients, by students with 180 subjects. Satisfactory 
reliability was obtained for most of the items. The objectivity co- 
efficients, for tlie most part, however, were low, but with two ex- 
ceptions, sitting systolic pressure and vital capacity, being below 
.75. Larson explains the latter situation by stating that tlie student 
examiners were not experienced and were constantly being hurried 
in their measurements. 

It is generally agreed by experimenters that many factors influ- 
ence the elements included In the cardiovascular-type test. Larson, 
in his review of the cardiovascular-respiratory function,® pointed 
out that both heart rate and blood pressure are affected by the fol- 
lowing; exercise, age, sex, diurnal changes, season and climate, alti- 
tude, changes in body posture, digestion, air and water movements, 
loss of sleep, respiration, metabolism, and emotional and nervous 
conditions. These factors increase considerably the complexity of 
cardioxascular measurement. Emotional and nervous states, such 
as worr>’, fear, and anger, arc particularly difficult to control, as also 


^ Schwartz, R. H. BnUon, and L. R. Thompson, Studiei in Phytical Develop' 
menf and Posture. Piil.lic Hcallh Bulletin No. 179 (Washincton- United States Public 
Health Scrt-lce. 1928). 

H. XlcCurdy and L. A Larson, “The Rtliability and Objectivity of Blood- 
Prcsnire Measurements," Supplement to the Research Ouarierhi Vol VI, No* ^ 
(Xlay 1923), p 3. 

* Ixrmard A. Larson, “A Study of ihe Validity of Some CardiosTisctilar Tests, 
/etirrwl o/ Eriierfmenfal Uucatijn, Vol MI, Xo 3 (XIarch 1939), p 214 

IxOMm A. Ijifson, Cardiovasndar-Rrspiratory Function," Supplement to the 
newarch Quarterly. Vol Ml, No 2 (May 1941), p 450 
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IS the amount of physical exercise engaged m by tlie subject im- 
mediately preceding the taking of tlie tests Even slight nervousness 
or muscular tension will increase the individuals score 
The objectiMty of cardiovascular tests is definitel> uncertain, and 
rehabihty can be secured only under the most favorable circum 
stances It is necessary, too, to require a rest penod for the subject 
just prior to taking the test Even under these conditions, Larson 
states that the a\erage of two or three repeated measurements under 
identical conditions should be made if such tests are to be used for 
individual diagnosis 


Cramptov Blood-Ptosis Test ^ 


The Crampton Blood Ptosis Test was one of tlie earliest of the 
cardiovascular tests proposed to evaluate the general condition of 
the individual Tlie pnnciple of tlie test is based on changes in 
heart rate and systolic blood pressure upon standing from a reclin 
mg position Directions for administering this test are as follows 

1 Th® sub/ect reclines until his pulse rate reaches a constant rate A con 
stant rate is reached when two repeated 15 second counts ore the same 

2 White still in the reclining position his heart rate is taken for one mm 
ute thm his sjstol/c bto^ presstire ts taken 

3 The subject stands ^Vhen his pulse nte has reached a steady state and 
white standing heart rate and sy-stohe blood pressure tests are again 
taken 


A norm chart for this test, which may be used for both men and 
women, appears m Table XVI, Appendix B This is a double cnlr) 
tabJe, winch must he entered with the differences between t)ie re 
dining and standing heart rales and sjstohc blood pressures Thus 
if a persons increase in heart rate is five and his systolic pressure 
increases 8 mm Hg , his cardiovascular rating I's 90 Or, the individ- 
ual, who lias a heart rate increase of 20 and a sj-slolic blood pressure 
decrease of 6 mm Hg, his cardiovascular rating is 40 Crampton 
maintains that most people m good to fair condition wall score be 
hvecn 60 and JOO, scores below zero are evidence of unpaired cir 
culation a toxic stale, or acute severe ph)'sical disturbance 
McCloy® points out tliat the Crampton Test seems to refiecl 


TC Ward Crampfon A T«t of CondUon Preliminary Report" Wrdioo? Setrs 
\ol LXXWII (September 1905) p 529 
° Clutlo It MoCIo, «»d Non.. D Voo.S Tnf. o.J 
and rhijstccl Education 3rd ed (New \ml Appleton Ctatury Croft*. Inc ]9o>4) 
p 291 
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changes m relative srekness. but does not 

more positive changes in health; furthermore. ^e 

to drlFerentrate d.fferenees in athletic condition The *e^“° 
may have special value to determine the readiness of patients 
bed exercises in convalescent care. 


Bahach En*ercy Index* 

Another early cardiovascular test is the Barach 
This test purports to measure the energy expended by the ^ 

systole gives the energy' factor in the work of the heart itselt; tne 
diastole provides the energy factor in the peripheral resistance; ie 
pulse rate indicates the number of systoles and diastoles occumng 
in a minute. Tlie test items utilized, then, are systolic and diastolic 
blood pressures and pulse rate per minute. All measures are o 
tained with the subject in a sitting position. Before taking the tests, 
a constant pulse rate should be reached. 

Scoring for the Barach Index is as follows: 

. oulsc rate (svslohc pressure + diastolic pressure) 

Enerp) Index 

Tlius, if an individual has a systolic blood pressure of 120, a dies* 
tohe pressure of 82, and a pulse rate of 70: 

Energ> Index = • = 140 

Dividing by 100 has the effect of dropping tlie last two numbers 
from the product in the numerator of the index. 

According to Baracli’s early studies, a robust person will have an 
Energy Index varying from 110 to 160. The upper normal limit is 
considered to be 200, the lower limit, 90. Those scoring above 200 
may he hypcrlenscd; those liclovv 90 may be hy^potensed With 200 
University of Illinois men, Curclon’" obtained a mean Energy 
Index of 141; the range was 70 to 220 

In a validation of cardiovascular tests, Hunsicker" utilized a 

*J H niracJj “TIk: Fnrrsy Index* Journal ol American Medical Auocialion, 
No! 1.X1I (fctmiirv 14. Itlll), p 525 

’“nKHnat k Cuzr*m\, rh'jtlc^ FUneit Appraivil and Guidance (Si Louis C V. 
Mtxlrv Co, 1917), p 2M 

1‘jiil A lliimlcVer, "A Validation ol CardiovajcuUr Tests hy Carduc Outp’>t 
" MicTOcarded I>fxlor of Phdosophy Dissertation, University of hi'* 
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crilenon of cardiac output consisting of Iieart stroke volume for an 
all out treadmill run divided by body surface area Tlie Barach 
Energ) Index correJilcd — 50 with tins criterion Tins correlation 
cvceeded those with such other cardios ascular tests as tlie Harvard 
Step Test and the Schneider Test 

SaisEiDER Test *■* 

The Schneider Test was the earliest of the more comprehensive 
cardiovascular tests It was devised during World War I to test 
whether or not avnalors were functionally fit to fly The sik items 
comprising the test with directions for tlieir administration are 
as follows 

1 Reclining pulse rate After the subject has reclined quietly for 
five minutes count fits heart rate hr 20 seconds every 20 seconds 
until two consecutive counts are the sime mnhiplj tins count bj 
three to obtain the nte for one minute and record 

2 Before the subject stands take the systolic pressure This 
reading sliould be cliechcd two or three times before recording 

3 Shmling pulse rate After the subject Ins stood for two mm 
ules to allow the pulse to reach its normal rate count the heart rate 
until two 15 second counts ngree multiply this count hy hur and 
record 

4 Increase In pulse rate on standing Calculate the difference 
between the standing and reclining pulse rate and record 

5 Increase fn systolic hlood pressure standing compared with 
reclining Take the systolic pressure calculate the difference be- 
tween standing ind rechrang and record 

6 Ptdse rate tnerease immediatehj after exercise Timing him 
with a stop watch have the subject step up on a chair 18K inches 
high five times in 15 seconds count the pulse for 15 seconds im 
mediately at the cessation of exercise multiply this count bv four 
and record In the stepping procedure the subject should stand 
with one foot on the ciiair at the first count keeping this hot on 


1 E C Schneider A C^td ovasrolar lUttog as a 
Efficency'*/a«r/Ki/i>/l.'^ AmeWfflfl UsocIaUon Vot LXXIV No 5 (May 


29 1920) p ISOr 
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tUe cha., he should contmuo to step «P ^.e'ls'secondT 

foot, both feet should be on the floor ut the ^ Con- 

7 Retton of poise rate to sland.ug “f , ,e- 

Uuue talung the pulse m lo second „f seconds 

turned to *e normal standing rate, record 

If the pulse has not returned to normal at the enu or 
record the number of beats aho\e normal 

Norm charts for this test appear in Table XVII, AppendK B Tte 
scores for each test item range between +3 and 3 A p 
record, the sum of the values for all six tests, is a seoro of +18^ 
deficiency is rated as 9 or less In using tlie scormg ‘“We. part A 
and B and parts C and D must be used together For ™ 

individuals pulse increase on standing is 

reclining rate is 75 {see Part A), he is graded 2 on his standing 


Reliability for die Schneider Test by the test-retest method is 
variously reported, but. when the test is given with extreme car , 
It IS as high as 86 and 89 ** Recent research indicates that uie 
test IS related to endurance criteria however, there are conflicting 
reports of the degree of tins relaUonship McCloy*'' obtained a 
correlation of 43 between the Schneider Test and a measure ^ ® 
present status of the health of his subjects Using this test wit 
college men, Cureton obtained the following correlations mi e 
run, — 63, two mile run, — 63, three and one-half mile steep e 
chase, — 50, composite of four endurance runs, — 81 In Cureton s 
study, however, the subjects were highly selected Taylor an 
Howe'^ reported a correlation of 6S between Schneiders scores 
and instructor’s ratings of ‘physical fitness’ of 60 college women 


A McFarland and J H Huddleston “Neurocirculatory Reactions in 
neuroses Studied ty the Schneider Method American Journal of Pstjehtatry No 
1936 p 567 

i^ThomasK Cureton and others Endurance oj loung Men Washington Society 
for Research in Child Deselopment Vol X No 1 Serial No 40 1945 p 214 
15 C H McCloy and Norma D Young Tests ond Measuremenls in 
Physical Education 3rd ed (New York Appleton Century Crofts Inc l9o4) P 
292 

Thomas k Cureton op cit Chap 9 

Taylor and E C Howe “Alkah Reserve and Physical Fitness " Amencat* 
Physical Education Review, Vol XXXIV, 1929 p 570 
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Henry and Herbig obtained i correlation of 44 behveen scores 
on tins test and improvement m time on the SOO-yard run 
The evidence pertaining to tins test is conflicting One \ amble 
that may account for tliese differences is the degree of care required 
to obtain proper test scores on the test Also, there is evidence that 
a revised weighting of the items may result m an improvement in 
tlie predictive value of the inder The test has value as one physio 
logical fitness item to supplement the findings on tlie medical ex 
amination In its present state, evidence is not sufficient to justify 
its use in physical education to evaluate circulatory respiratory 
endurance 

McCurdy-Larson Test of Organic Effictcncy ** 

In constructing their Organic Efficiency Test, McCurdy and 
Larson selected five items (from a total of 26 with which they ex 
penmented), by tlie hi senol correhtion metliod, and combined 
tliem into a test battery An Organic Efficiency Index was estab 
lished by combining the weighted scores of tlie five tests Scoring 
tables were prepared and standards set up enabling die examiner 
to classify the subjects tested, altliough norm tables were not orig 
inally constructed Subsequently, however, McCurdy and Larson"^ 
found that age-to age variations may be significant when a number 
of years, considered as one period, is compared with another group 
of years, considered as a second period, and prepared scales for 
three age groups, as follows 18 to 34, 35 to 49, and 50 to SO Tfie 
five test elements are as follows 

1 Sitting diastolic blood pressure 

2 Breath bolding 20 seconds after standard stair climbing exer- 
cise 

3 Difference between standmg normal pulse rale and pulse rate 
two minutes after exercise 


iSFranklm Henry and W Herb.g “The CorrcUtion of Various Functwmal Tests 
of Cardio-cmdatory System s«|h Change* In Fr^ 

nets " Mimeographed rtport presented at Bweardi Section, AjX HJ* E R San Fran 

^H^^feCurdy and L A Urson, "Measurement (d Organic EfficiCTcy for the 
Prediction of Physical Condition ” Siipp/emenl to die Betearch Quarterk VoL V I. 

n'‘»(Sr”»d‘L, A Larson -Aw ».d Ore»nte EIBcw,” The Mllm 
Surgeon Vol LXXAV, ^o Z (August 1939). p 93 
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4 Sitting pulse pressure. 

5 Standing pulse pressure. 

As a result of furtlier research. Larson =' (levisctl a short test 
svhieh has a validity eoclTieient nearV as high ‘ 
battery, consisting of the following three itemsi sitting d.asto le 
pressure, breath-holding after exercise, and standing pulse pre«m • 
McCurdv and Larson maintain that endurance is basic in me^ 
unng organic capacity, believing that, if one is able to run or swim 
more than a normal distance without undue fatigue, he 8 
physical condition The criteria used for the validation of their U 
ganic Efficiency Test were: the “good" physiological group, repre- 
sented by 60 Springfield College varsity swimmers in mid-seasoi 
condition and 40 American Olympic swimmers in the peal; ot conoi- 
tion before the start of the Olympic games in 1936, and the poor 
physiological group, represented by 138 infirmary' patients exam 
ined immediately after confinement in the infirmary for two or more 
days with respiratory infections The bi-serial correlation obtained 
between the test and the criterion groups was .70: and between the 
test items and "time” for the 440-yard swim was .68.“ 


Tuttle Pulse-Ratio Test'"* 

The fact has been well demonstrated that the physical condition 
of an individual has a definite effect upon both the rate of the heart 
beat and the time required for the rate to return to normal after the 
cessation of exercise. It has also been shown that the individua 
who is physically conditioned will be less affected by a given 
amount of exercise than when in poor condition. It is on the basis 
of these factors that pulse ratio tests have been mostly justinecl. 
These tests are based on the ability of the heart to compensate for 
exercise The first pulse-ratio test was developed in tlie physiology 
laboratory of Guy’s Hospital, London, England.”* Subsequently 

21 Leonard A Larson, “A Study of tfic Validity of Some Cardiovascular Tests, 
Journal of Experimental Education, Vd III, No 3 (March 1939), p 214 

22 J H McCurdy and L A Larson, Validity of Circulatory Respiratory 

Measures as an Index of Endurance Condition m Swimming,” Research Quarterliff 
Vol XI, No 3 (October 1940), p 3 „ 

23 W W Tuttle, ‘“The Use of the Fulse-Batio Test for Rating Physical Efficiency. 

Research Quarterly, Vol II, No 2 (May 1931), p 5 

21 G H Hunt and M S Femhrey, “Tests of Physical Efficiency,” Guy's Hospdol 

Reports. Vol LXXl, 1921, p 415 
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several tests of tins sort uere reported in tins countr} parbcularlj 
the Tuttle Pulse Ratio Test and tlie Harvard Step Test 
Tuttle’s Pulse Ratio Test was announced in 1931 there has been 
considerable research related to the test since that time Directions 
for administering the test are as follows 


1 The amount of exercise is standardized by requinng the subject to step 
on and off a stool or bench 13 inches high ^^d of such dimensions that 
It may be mounted and dismounted satisfactorily 

2 The subject is seated in close proximity to the bench so that when he 
rises he is in position to start the test The subject sits quietly until 
the pulse rate becomes constant i e until repeated counts are the same 
Then the pulse Is counted for 30 seconds and the amount is doubled 
the result is recorded as the normal pulse for one mmute 

3 The subject stands and steps up and down on the bench for one mm 
ute at a rate of 20 steps for bovs and 15 steps for girls Tlie stepping 
process IS performed m four counts as follows one left foot is placed 
on bench two nght foot u placed on bench three left foot is placed 
on floor four right foot is placcil on floor (Left footed persons should 
Start with left foot) The subject should come to an erect posit on on 
the bench each time The steps may be timed wth a metronome If a 
metronome is not aiailible an) number of steps which approvznate the 
speafied cadence may be used the tester counts these for one m nute 
and records the number (Sj in the formula) 

4 Immediately after the cessation of exercise the subject is seated and 
his pulse counted for Mo minutes Tlie pulse count « begun at the in 
stant he places both feet on the floor at the end of the exercise sess on 
Thu beginning of the count is important since compensabon begins 
very soon after exercise and delay in starting the count leads to consid 
erable error The total pulse rate for Mo minutes after eterefse is divided 
by the normal pulse for one mmute this is the first pulse ratio (Rj m 


the formula) 

5 After the pi be has returned to normal a second pulse raPo is obtamed 
The stepping exercise again is for one m nute the rate is 40 steps foe 
boys and 35 for girls Actually any rapid cadence may be used and the 
number of steps recorded (S» m the formula) 

6 As before the pulse rate for Mo romules is recorded and a second pulse 
rabo is computed (R in the formula) 

7 Compute the number of steps needed for a 25 rat o (So) utilizing the 
folloiving formula 

(S.-S,) (25-fii) 


To illustrate Sitting normal pulse — 75 

Pulse Mo mmules after first Stepp ng = I6o 

First pidse-ratio (H|) =: 2 20 (165 75 = 2 20) 

Pulse bvo minutes after second stepping = 210 

Second pulse ratio (R ) = 2 80 (210 — 7o 80) 

Number of steps First exercise (SJ - 20 

Second exercise (5 / = 40 
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c on I (40-20) ( 25-220) _ gj, 

So = 20 + 280-220 

The means for this lest are: 33 steps for boys 
30 steps for boys over twelve and male adults; slops fo 
females An efficianaj rating is also proposed, wlueh P’ , 
on a percentage basis. Inasmuch as 50 '‘«1P= P" V 
to produce a ratio of 25 in well-conditioned athletes, the formula 
for this rating is as follows: 


EF = 


100 (No steps required for 2 5 pulse ratio) 


SubsequenUy, Tuttle and DicLinson” found tliat the ratio from 
a single stepping performance of 30 to 40 steps of exercise is near y 
as satisfactory as the ratio obtained from tlie two stepping exercises. 
A correlation of .937 was obtained between the original test and the 
single pulse-rabo xvitli 40 steps per minute; with 30 steps per min- 
ute, this correlation was .930. 

Some evidence exists which relates Tuttle pulse ratios witli physi- 
cal condition. Tuttle and Skien 2 ® reported that the Efficiency Rat- 
ings (EF) of atliletes during their competitive season are materially 
increased, a common occurrence is a decrease in tlie EF after atli- 
letic competition. Flanagan*’ obtained a significant correlation 
between EF’s and endurance in sprint running. How'ever, Henry 
and Kleeberger found lower correlations and concluded that gen- 
eral muscular endurance is not a determining factor in the pulse- 
ratio test 

Results of the Pulse-Ratio Test agree well with the findings of 
physicians concerning the status of the cardiovascular system. Sev- 


*5 \\' XV. TuUle and R E Dtclonson, "A SunpliBcation of the Pulse-Ratio Te<i* 
nique for Rating Ph>sical Efficiency and Present Condition," Research Quarterly , 
Vol X, No 2 {May 1939), p 73 

s*XV. XV. Tuttle and J S Slaen, “The Efficiency Rating of High School Bo>s ^ 
ShoTSTi by the Pulse Ratio Test,” Research Quarterly, Vol I, No 3 (October 1930), 
P 27. 

Kenneth Flanagan, “The Pulse-Rabo Test as a Measure of Athletic EnduranW 
in Spnnt Running,” Supplement to the Research Quarterly, X'ol VI (October 193o)» 
p 50 

M Henry and F. L. Kleeberger, “The Vahdity of the Pulse-Ratio Test 01 
Cardiac Effiaency,” Research Quarterly, Vol IX (Mardi 1938), p 32. 
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era] investigators, Sievers Lee *• and Carpenter ®Miavc found that 
the pulse ratio was m agreement with the reports of physicians in 
respect to functional heart murmurs organic lesions with definite 
evidence of decompensation and neurogenic hearts Little evidence 
is .available, however, to support tlic use of the test as a measure of 
general plnsical condition 7*lie test therefore, has a special rela 
lionship to the medical ctaminalion as a suppknientarj aid in 
detecting heart disturbances 

The procedure for checking the condition of the Jicart by use of 
the Pulse Ratio Test is as follows after the number of steps neces 
sary for a subject to obtain a 25 ratio, have him perform the step 
ping test at tins number of steps and compute Ins pulse ratio in the 
usual manner If this ratio is more than 07 above or below 2 5 
and tl)c same result is obtained upon subsequent testing the heart 
may be defective in some way and tlic subject should be referred 
to a physician As McCloy^’ aptly points out however it should 
be strongly cmplnsized that under no circumstances should a test 
of this type be considered an adequate substitute for a thorough 
medical examination of (he heart 


HAnvAiVD Step Test*‘“ 


Tilt Harvard Step Test is another test of the same general type 
as the Tuttle Pulse Ratio Test Tins lest was originally constructed 
for college men Following arc instructions for its administration 

I Tlie subject steps up and down 30 times a nunuto on l bench 20 inches 
higli Eacii tune the subject should step nil the svay up on the bench with 
the body erect Stepping is done in four counts as for the Tultle Pulse 


Ilcnty Sipvers A Simple Vfethod of Dclccffag Abnormal Hearts by ihe Use ol 
the Fiilu-Batio Test Research Quarterly Xo! M No 2 (May 1035) p 36 
su Ftl ard N Lot A nirti ir Sli dy of Tuttles Test as a ^fMns of Defect ng IVon 
Comjiensatod Organic Heart Lesions Research Quarterly Vol VIII No 1 (Marih 

OiLn Carpenter Further ObservaUons on Tuttles Test for Non Compensate 1 
Heart Lesions ” flesenrc/i Quarferlj Vol VIII No I (March 1937) p 130 
^'’Siesers op cil 

21 McCJoy and Young op cit , , , . , nj jr , 

31 Luden Brouha Tie Step Test A Staple Method of Mrasunog PI yslcal Ft 
ness for M scular Work «i Young Mi»“ Research Quarterlj Vol VIV No l 

^^'‘*LuwnDlQuIa^ Noman W Fradd Bertrfco \I 

Ef^dcncy of College Students Research Qtarteilj Vol XV No 3 (October I*?! I 
p 211 
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Ratio Tost; Wevcr, he may lead off maintatacd 

change feet as he desires, so long as •''''“"•“''"f ' , u„iess the sub- 
2. The stepping exercise continues lor ““"'v ® ^ ,l,c dnra- 

gr^l'rtrerS in“ ^ds' Is 

seconds is 300 for the Ml five-minute imnod 

4. A°Phv"sie“Efficiency Index (PEI) is computed, utilixing the following 
fonnula; 

_ Dur ation of Exercise in Seconds X 100 
™’ “ 2 X Sum of Pulse Counts in Recovery 


To iUiistate: The subject completed tbe exercise period, 300 sec- 
onds; his recovery-period pulse counts were: 75 for 1 to 1% min- 
utes, 50 for 2 to 2M minutes, and 35 for 3 to 3)4 minutes (the sum 
is 160). 

Substituting in tbe formula. 


PEI = 


30,000 
2X 160 “ 


On tire basis of about 8,000 tests carried out on college students, 
die following norms were prepared: 


Below 55 = Poor physical condition 
From 53 to 64 = Low average 
From 65 to 79 = High average 
From 80 to 89 = Good 
Above 90 = Excellent 

A short form of the Hansard Step Test was proposed by Johnson 
and Robinson at tlie Harvard Fatigue Laboratory.®® The exercise 
phase is llie same as for the regular test; however, the pulse is 
counted once from one minute to one minute thirty seconds. The 
score is obtained from the formula: 


PEI = 


Duration of Exercise in Seconds X 100 
5.5 X Pulse Count 


Reported by Edward C. Schneider and Peter V. Karpovich, P/ir/Jiorogy ®/ 
.’\/uscufar ActMty, 4th ed. (Philadelphia: W. B. Saunders Company, 1953), p. 270- 
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The norms for tlje rapid form are Below 30, Poor, 50^0 A\cratie 
Above 80, Good ’ ^ ’ 

In the original validihon of the Harvard Step Test. Brotdia 
tested 2200 Harvard male students The following means were ol>- 
tained 75 for all students 93 for all athletes, SS for the freshman 
track team, 90 for the varsity lioselnll team, 93 for the varsitv track 
team, and 109 for the \arsit> crew The freshman class before tram 
ing averaged 69, after training, their average was 76 Using the 
short form, Taddonio and Karpovich obtained the following means 
62, sedentary individuals, 86, sprinters and liurdlers, 99, marathon 
runners, 103, freshman cross-country runners, and 111, varsity 
cross country runners 

Attempts to validate the Step Test as a measure of physical 
strength and endurance, however, have mostly faded With 117 
male students, Cureton and his associates,** using a 15-inch licnch 
obtained correlations between 002 and .31 with 27 different tests 
of mtiscidar strengtii, muscular endurance, and nrnnmg cndtinrice 
Bookwalter,** utilizing 1,269 AS TP cadets as snb;ects, reported 
no Tchtionship between this Usl and the Army Physical rilness 
Test, nor between it and age, height, weight, 100 yard pick a luck, 
and 300 vard dasli criteria NcIF and Sleilz“ also obtained low 
correlations between tlie test and strength and endurance items 
and batteries On the positive side, Taddonio and Karpovich^* oh 
lamed a rank difference correlation of 63 between the short fonn 
of the Harvard lest and the order in which Springfield College mtn 
finished an intramural cross countrv race 


MonincATioss of me fUmAim Stlp Tfvt 

A number of modifications of the Harvard Step Test have l)otn 
proposed so as to adapt the lest to groups other than normal col- 
lege men The stepping process is (he same as for the origin d test, 
unless otherwase indicated Mow. t/ie three nftcr-cxerclsc pulse 
counts are also the same 


S' "A Cf the BffTitu Step T«l ’ TV rhyn.-vl <tf * 

S "A Sl«d> to IMrrmW 

Trrt Hems wpaiaW Cntciu i ( Seof» *•( Ft 1 Aim' aa<| ^ f 

Tt^ts”Unp<rbW>«Ji«4'lrr»l}>«fa SprinsfirW CcJIrfir 1 U'v^ 

<'*Tdd<i‘’nlo and X,»ri>o'-kh. pp CU 
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College JVomcn anil High School Girls 

Clarke " sUiclied the use of the step test with 296 Radclille Col- 
lege women She used a bench 18 inches high; the exercise consisted 
of 30 steps per minute for four mmutes. Based on the Harvard men s 
norms, the distribution of these women was as follows: excellent, 

2 percent; good, 15 percent; high average, 31 percent; low* average, 
9 percent, poor, 43 percent. 

Brouha and Gallagher^- used a bench 16 inches high for high 
school girls, the exercise was the same as for college women. 

Secondary School Boys 

In prelinunar)' trials of the step test, Gallagher and Brouha^’ 
found a wide range of size in boys between the ages of 12 and 18 
>ears. As a consequence, two heights of benches were used for 
tlie small and large boys. The division of the boys was made on the 
basis of body surface area, as follows: 

Less tlian 1.85 square meters: 18-inch bench 
1 85 square meters and above: 20-inch bench 
Surface area may be easily determined from llie nomographic chart 
in Figure 5 1. 

Tlie stepping rate is 30 steps a minute for four minutes, unless, 
of course, the subject stops sooner because of exhaustion. Tlie in- 
vestigators presented the following distribution of scores after test- 
ing 600 private school boys: 


Score of 50 or less Ver>' poor physical condihon 2 per cent 

51-60. Poor phy-sical condition 18 per cent 

61-i0 Fair plix-sical condition 50 per cent 

Good physical condihon 25 per cent 

81-90 Excellent physical condition 4 per cent 

91 or more Superior physical condihon 1 per cent 


Physical Fitness Test for CoUege Women.'’ 
of Hedih and Phyncal Educolbm. Vol MV. \o 7 (September 1943). P 

« Luaen Brouha and J R^eH CaUagher. “A Functional Test for High School 
1W3) p M7 ^ Phurtad Education, VoL XIV, \o 10 (December 

PhvsL/r^ini Brouha. “A Simple Method of Testing the 

I hysical Fitness of Boys, Research QuarteiJy, Vo\ XIV, Ko 1 (March 1&13), p 23 
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Convalescent Patients 

Karpovicli, Starr, and Weiss" used the 20-inch bench and a 
cadence of 24 steps per minute over a period of 30 seconds 
evaluating the condition of patients in army hospitals for partici- 
pation in mild physical activity. As the condition of the patient 
improved at the direction of the ward medical ofRcer, his readiness 
for more strenuous esercise was measured by his ability to perform 
tlie same exercise for longer periods, until he reached five minutes. 
His physical condition was evaluated both by the pulse response 
and by ability to endure exercise. 


Applicatiov of Cardiovascolai\ Tests 

The evidence supporting the use of cardiovascular tests in health 
and physical education programs is still inconclusive. This fact is 
sho\vn by the relationship between various cardiovascular tests 
themselves, between cardiovascular tests and general endurance, 
and between cardiovascular tests and bodily strength. 

Tlelnfionshipi neMccen CnrJ(ora5ctifar Test$ 

The correlation between certain cardiovascular tests is low. In a 
carefully conducted evpenment, Sambolin^^ correlated the resul^ 
of die following tests applied to the same subjects: (a) Schneiders 
Physical Efficiency Index, {b) McCurdy-Larson's Organic Efficiency 
Index, (c) Crampton’s Blood-Ptosis Fitness, and (d) McCloy s Effi- 
ciency Index. A fairly high correlation (.68) was obtained betNveen 
McCloy’s and Schneider’s tests The other correlations were low, 
the highest being .29 between die Schneider test and Cramptons 
test. The McCurdy-Larson correlations with the other tests were 
so low as to be insignificant 

Cook and ^^^le^y also obtained low correlations between tests 
based on cardiovascular manifestations. They obtained a coefficient 
of — .2.8 between the Harx'ard Step Test and the cardiovascular 
phase of the Behnke Step-Up Test and between the Schneider Test 

Peter V Karpo\nch, Memtt P Starr, aod Raymond A Weiss, “Physical Fitne« 
Test for Convalescents,” Journal of the American Medical Association, Vol CXXW 
(December 2, 1944), p 873 

«Luis F Sambolin, "Eslcnt of Relationship Between Several Selected Strength 
and Cardiovascular Tests” Unpublished master’s thesis, Syracuse University, 19^3 
«« Ellsworth Coot and Robert J merry, ‘A Statistical EvaluaUon of Physical 
Fitness Tests, Research Quartertij. Vol 21, No 2 (May, 1950), p 94. 
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and the endurance pinsc of the Behnke Step Up Test the Ilamrd 
^st correhted 23 wuh tic endunnee plnse of t)ie Behnke test 
The conrchtion between the Harvard and Schneider tests for tlieir 
AavT submarine personnel was OS 
Supposedl} tlic various cardiovascular l>pe tests are designed to 
weisure uiiiclt the same thing Hitfi one eveepffon however the 
tests iihlizcd »n Saml>oIms shid> are not The test items in the 
McCIo> and Schneider tests whicb had the highest correlation al 
thougli not identical are comparable both being based upon 
cliangcs in heart rale and blood pressure from reclining to standing 
positions and upon changes in these elements following a standard 
amount of axcrcisc 


/{cfationj/ii/> firlieeen Cnnliorasnihr Teal* nml General Endurance 


As reported above McCiird) and Larson obtained correlations of 
68 and 70 between llieir test and ll eir endurance criteria of 440 
jard swimmers and infirmary patients Tiicse coefficients are not 
Iilgh enougli to assure educators of their consistent accuracy Never 
tlicless these studies sliow that circulatory respiratory condition is 
significant if exercise at least when applied to 440*yard swimmers 
reaches the endurance stage-uhen U is ngorous and of long dura 
tion Wlicthcr this conclusion can also be applied to other types of 
plijsical aclnitics is not clear 

Using tlie Tuttle Pulse-Ratio Test Flanagan reported a correla 
lion of — 89 with a ratio index of endurance based upon the abilit) 
to maintain on a 220'yard run the speed a subject has established on 
a 60-jard run (where endurance is not the doniiaant factor) Tie 
correlation of 63 obtained between the short form of the Harvard 
Step Test and the order of finish of a college intramural cross 
country run was mentioned above However Henry and Llee- 
berger^* in a similar experiment reported a correlation of but 
— 46 and pointed out tliat Flanagans correlation is spuriously high 
ow mg to the omission of 9 of his 56 subjects wbo were found to be 
away from the genera! distribution (regression line) 


«TKennelh Ranagan Tie Pulse-Ralip Test as a Meaure 

“S'LnU ° M H..O- ..d F-nk L Tte f d V rf ^ -“j" 

Test cf Cardac EfTcfency’* Heiearcl Quartelj \o\ IX No 1 
p 30 
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Relationship Beltceen Cardiovascular Tests and Strength 

Conflicting reports have also been made on tlie relationship be- 
tween cardiovascular tests and strength Rifenberick^” obtained tie 
following correlations between the Tuttle Pulse-Ratio Test an e 
Physical Fitness Index (PFI): (1) With 28 eighth-grade boys m 
fall tests, 80, (2) in spring tests, .83; (3) with 32 seventh-gra e 
boys in fall tests, .94; and (4) in spring tests, .90. Cureton and 
Wickens conclude contrarily that muscular strength is not corre- 
lated with “organic endurance condition” as measured by tlie 
McCurdy-Larson test. However, in tlie latter experiment, present 
PFI testing techniques were not followed; particularly, the b^t 
was not used in the leg-strength test. Neff and Steitz also ob- 
tained insignificant correlations between the Harvard Step Test 
and the PFI. 

Experimentation by Sambolin,®^ where most recent testing pro* 
cedures were carefully observed, resulted in insignificant correla- 
tions beUveen all strengtii items in the PFI battery and the 
cardiovascular-tyTie tests devised by Schneider, Crampton, and Mc- 
Cloy, as shown in Table I. The correlations between the McCurdy- 
Larson and the various strengtli tests, however, indicated some 
relationship between this test and total strength' low correlations of 
.35 to .41 with indhidual items and a jump to .55 with the Strength 
Index (SI), which is the total score of all tests in the batter)'. At 
the same time, the insignificant correlation of .20 with the PFI in- 
dicates slight relationship with gross strength related to relative 
In the strength tests, Uie large boy (unless his size is due to fat) 
has the advantage in securing a high SI. Witli strength norms based 
upon age and weight, all boys regardless of size have a comparable 
opportunity to obtain a high PFI. However, body size is not an es- 
sential element in physical fitness: a small man can be as fit as a 
large one. The tendency of the McCurdy-Larson test to be posi- 


» H RifenbeneV. “A Companson of Physical Fitness Ratings as Detenwned 

by the PiiUc Ratio and Rogers Test of Physical Fitness." Research Quarterly. 'ol 
.Mil, No I (March 1012), p 95 

M norms based upon weight and age 

D J Stuart Wickens. “The Center of Gravity Test and It* 

n lu te 's' *"“”*** AlHeUc Ability." Supplemerxt to the 

irerch Q^rlerhj. Vol VI. No 2 (May IMS), p 93. 

Nell and SU Itz, op cU ^ 

“UiLs F. Samlwlm. op cit 
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TABLE I 

RCLATIOSSIIIP STHENGTII TESTC AVD CAnD!0\ASCUl.AB 

Tests in Teems or CoixncrENTS of Cobeelatiov 




Cardiovascular Tests 


Strength Tests 

Schneider 

McCurdv 

Larson 

McCIoj 

Crompton 

Physical Fitness Index 
Strength Index 

003 
- 03 

20 

55 

001 

10 

07 

07 

Arm Strength 


35 

31 

39 

39 



Right phis Left Grips 



06 

Lung Capaatj 



11 

Leg Strength 

Biclc Strength 

- 01 

002 1 

- 01 


lively related to gross strenglli, therefore, would ‘^ ‘o reduce 
Its value to phjsical educators as a measure of the basic fitness of 
the mdividuil 


Vtefulness of Cardtotatadar Te$ti 

The relationship of cardiovascular tes^ 

condition IS not sufficiently a'clUaioiini, | g„en 

selves are composed of to otom ac- 

with extreme care and repeated promise for 

curate results However, certain of Uicse t«ts ^^^^i 
limited use m physical education Fo Pj condition of cn- 

Larson test is useful in m appraising stamina 

durance swimmers but is no certainl> is cIifFerenlial 

and endurance The ]ns not correlated well 

of athletes and non .“jJ jon,, of tins lest has been used 

with endurance criteria, a moditoUmu convalescents 

successfully in determining , ^ Tuttle pulse-ratio test 

In several different shidiK. Hie oltimate diagnosis, 

has led to the detection of drfective hcarls,^^^_^_^ ^ 
of course, should only he done D> 1 examination of 

should not be substituted for a Hiorougl 

the heart modifications nr substitutes 

Certain studies point to p 
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for the present forms of the step lasts. Unssell ^ experimented with 
the Icneth of time -college men could continue stepping up ano 
down on a 17-mch bench at a rale of 40 steps per minute; each 
subject continued stepping until unable to do so because of exliaiis- 
tion. He obtained the follo\\ing correlations between tlic length o 
time this all-out step test was performed, and various motor fitness 
tests. .70 with the Illinois lest, .04 with the Army Air Forces test, 
64 with the Naxy test, and .61 with the Indiana test. He also ob- 
tained the high correlation of .85 between the length of time t le 
step test was continued and the gross o\ygen intake on a trcadmnl 
run to exliaustion. A second possibility is revealed by Davis."'' who 
obtained a correlation of .66 between Leighton workmeter per- 
formance and increase in pulse rale from a stepping exercise. 

Neither of these studies used pulse-beat recover^' after strenuous 
exercise as the basis for evaluation, as is true for the usual step test. 
Rather, Russell’s evaluation was based on the length of lime an 
individual can continue a vigorous exercise, Davis’ evaluation was 
based on the amount of increase in pulse rate as a result of vigorous 
exercise. Quite possibly, physical educators may find one of these 
measures useful for evaluating cardiorespiratory endurance. 

CAnmov'AscuLAR Testing Aros 

In this section, a number of aids for those who wish to use cardio- 
vascular testing in their physical education programs will be pre- 
sented. 

Benches for Step Tests 

Four different heights of benches are necessary’ for tlie various 
step tests described m this chapter. These are as follows: 13 inches 


Walter L Russell, "A Study of the RelaUonship of Performance >n Certam 
Generally Accepted Tests of Pineal Fitness to Circulatory-Respiratory Capacity 
of Normal College Men,” Microcarded Doctor of Education Dissertation, Louisiana 
State Umversit>, 194S 

5.1 John S Davis, "A Study of Physical Fitness by Analyzing Military Physical 
Efficiency Tests and Leighton Woilmeter,** Doctor oE Education Dissertation, Um- 
\ersit> of Oregon, 19^8 

I^jgJiton Workmeter is an apparatus designed to measure the number of 
® subject can pull m one minute against a constant breaking pressure 
(20 pounds in this study) 
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for the Tiittle Pulse-Raho Test. 20 inches for the Hanard Step 
Test and the larger secondary school boys, 18 inches for college 
women, high school girls, and the smaller secondary school bojs, 
inches for tlie Schneider Test Depending on the test utilized, 
a sturdy bench of the proper height can easilj be constructed the 
surface on the step should be ample in size so tliat the subject feels 
secure when mounting it 

Where it is desirable to test a number of subjects simultaneously, 
a long bench can be used so that scv^al boys or girls can mount it 
at tlie same time A number of assistants will be needed, each to 
count the pulse rate of a single subject These assistants should be 
well trained so that they perform the pulse counts correctly and 
alike The tester can tlien supervise the entire operation, count the 
cadence, signal tlie end of the lest (preceded by a warning signal), 
and indicate the start and slop of pulse count periods The timer 
needs to call out the elapsed time for any subject who quits before 
tlie termination of tlie stepping time Galhgher and Brouln ” liave 
reported that 600 boy s liave been gn en this test m a httle more tlian 
tliree hours with the assistance of 30 helpers 
In the Schneider and Tuttle Pulse Ratio tests, the pulse counts 
must start immediately upon the cessation of exercise Tlie timer 
should give a warning signal 15 seconds before tlie end of testing 
tune The pulse counter should grasp the subject’s wrist, being care- 
ful not to interfere with his stepping, and find liis pulse before the 
exercise is completed in order to start tlie count promptly 

^Vhere mdnidual testing is done and where the physical edu- 
cator is using more than one test with different bench heights, a 
combination bench may' be constructed Such a bench is illustrated 
in Figure 5 2 The step heights of this bench are 13, 18. and 20 
inches Tiie surface area for each bench is 18 by IS inches 

Cadence and Pulse Count 

Stepping counts may best be regulated by n metronome Tliese 
may be set for the proper cadence for the test to be administered 
As stepping is usually a four-count movement, Uie metronome may 
be set for any one of these movements For example, in the 30-step- 


Gallagher and Brtndia ao ci' 
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per-minute Haward Step Test, the metronome may be set at 
in which case the subject completes the four-count step each 
or, the metronome may be set at "60”, in which case Uie subjec 
mounts the bench on one beat and returns to tlie floor on Uie next, 
or, the metronome may be set at "120”, in which case the subject 
completes each part of the step at each beat. Tlie first situation is 
a bit too slow to follow smoothly; the latter situation is too fast 
and may result in some confusion. Thus, the 60 cadence is recom- 
mended The tester also helps as needed by calling out the cadence. 

If several subjects are taking the lest simultaneously, it may be 
difficult for all to hear the count. The tester may help by calling 
out the count; UP, UP, DOWN, DOWN. It is also possible to con- 
nect the metronome to an amplifier, tlie amplifier can then be ad- 
justed to a degree of sound wliich can be clearly heard by all. An- 
other device which has proven effective is to make a tape recording 
of the metronome cadence; by turning up the sound on tlie player, 
the cadence can be heard easily. 

Pulse counts can be made in various ways. The most reliable 
pulse is taken witli a stethoscope placed on the chest below the 
left nipple at a point halfway between the sternum and the left 
nipple. Lacking a stethoscope, either the carotid or radial pulse 
may be utilized. For the carotid pulse, place three fingers on the 
carotid artery below tlie ear at tlie base of the neck. For the radial 
pulse, place tliree fingers on the radial artery on the thumb side of 
the wnst. 
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ftlood Pressure Measurement 

The 5>stohc blood pressure is needed for the Crampton Blood- 
Ptosis Test, the Barac/i Energy Index, and die Schneider Test, the 
diastolic blood pressure is necessary for the Banch Energ> Index 
Blood pressure measurements are made with a mercury sphyg 
momanometer, a stethoscope is also needed The cuff is wrapped 
snugly around the upper part of the left arm just above the elbow 
joint The stethoscope earphone is placed in tlie testers ears 
the stethoscope hell is placed firmly over the brachial arterj just 
above tlie elbow slightly toward the inside of the arm The cuff is 
pumped up with tlie instrument bulb untJ no pulse beat can be 
hoard The tester, then, slowly releases the pressure, watching the 
mercury column as he does so Wlien the first pulse sound is heard, 
the mercury column is read Tins is the sysio/ic pressure, recorded 
m millimeters of mercury (mm Hg ) The tester continues slowly 
to release the pressure in the cuff Wffien a dull, forceless beat is 
beard, the pressure on the mercury column is again read This is 
tlie (iiastoltc pressure Blood pressure is usually recorded with tlie 
systolic reading first Thus, a recording of 122/72 means a systolic 
pressure of 122 mm Hg and a diastolic pressure of 72 mm Hg 
A great deal of practice is necessary in order to take blood pressure 
measurements accurately' 

Enduiiancb Measuhes 

Considerable difficulty has been encountered m developing tests 
to measure the distinctive (Jiiality of general endurance found in 
prolonged running and swimming Various approaches to this 
problem have been made, as follows 

1 Straight runs Such runs as the 220 yard, the 300-yard, and 
the mife have been used For example, the 300-j ard shuttle run 
was used extensively by the Army and tlie Army Air Forces during 
World War II and since m tlieir motor fitness batteries A disad 
vantage in using the shoiler runs 'is measures of endurance is that 
they are dependent in large part upon speed, they arc really sprint 
races, albeit endurance is needed Tlie longer runs, such as the 
mile, require a knowledge of pace for best results 

2 Endurance ratio Tlie endurance ratio is the proportion be 
tween times m short and long tuns This techmque is intended to 
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account tor the rndu.dunrs Ins.o speed m the sl.°rt event Mo 
.„d, cates how vsell tins speed .s earrred over ‘’'O /-S" ents. ad- 


\!cClo> computed a factor analysis on 
mimstered to 400 well conditioned soldiers Four 
found, Identified as follows eireiilo respiratory onduranee ve^oc ), 
muscular endurance, and mesomorpliic body build (‘on > 
identified) An endurance ratio, obtained as the ratio 
tlie 300 > aid and six seconds runs, had a high factor \vc g g 
^\lth circulo respirator) endurance ( 88) , 

3 Drop off index In the drop off index the slowing up m secon^ 
for \arious parts of a long run is recorded Curcton utilized ^ 
technique m the 100 yard swim hy recording the slowing up ciimi 
latwel) from lap to lap throughout the distance Another ^orm o 
tlie drop off index is the difference between the time require o 
a relatwely long run and the time that would hive been made la 
the runner maintained the speed he established in the sprint 
4 Residual index Henr) and Klceberger ^ objected to such m 
dices as the above because the index scores of Uieir subjects sliovve 
a considerable correlation with times on the short distance, indica 
mg that the indices did not achieve llieir purpose As a result o 
their experimentation, a residual index was proposed consisting o 
the ratio between time on the 70-yard dash, less the time for uie 
first 10 yards (to eliminate vanabilit) m starting time) and time m 
the 220 yard spnnt These in\ esligators also proposed a vanation 
of the residual index in which the effect of speed was partialed out 
b> statistical procedure 

Some difficult) has been encountered in establishing the x anous 
runmng indices as measures of circulator) respirator) endurance 
However, these tests, especially the endurance ratio, appear to have 
considerable potentiality for this purpose in ph) sical education In 
addition to limitations indicated in the above discussion, Henr) 
and Farmer*^ found the test retest reliabilities of the v anous m 


C H XlcCloy “A Factor Analysis of Tests of Endurance ” Research Quarterly 
Xol XXVII No 2 (May 1958) p 213 

Tliomas X. Cureton, “A Test for Eiulurance in Speed Swimming ” Suppl^'^^ 
to the Research Quarterly Xol M No 2 (Xlay 1935) p 106 _ . 

6^ FranHin M Henry and F L Kleeberger “The X'alidity of the Pulse Ratio Test 
of Cardiac Efnciency” Research Quarterly Vol IX No 1 (Xlarch 1938), P 3- 
FranlLn XI Henry and Daniel S Fanner “Condition Ratings and Enduraoco 
Measures” Research Quarterly Vbl XX. No 2 (Xlay 1849) p 126 
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dices witli which tliey experimented were between .48 and .53. 
Although reliabilities for the runs were fairly' satisfactory (.73 for 
the 300-yard; and .8/ for the 220-yard), the individual speed pat- 
terns varied considerably from test to test. 

Among the reasons for low reliability and validity of these tests 
are: lack of knowledge of pace and of skill in running on the part of 
unskilled subjects; psychological limits of poorly conditioned and 
imskillcd runners when breathlessness and fatigue are experienced; 
and, the fear of an all-out effort over such exhausting distances as 
the 220- and 300-yard runs. Furthermore, adequate criteria iiave 
not been available for validation of eiidiuance tests. Such criteria 
arc extremely difficult to apply, as they infer an all-out effort 
terminating in complete e.xhausUon. Few subjects are willing to 
punish themselves to this extent. 
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CHAPTER SIX 


Nutrition and Body Build 


J pp ^ rn r-l 


The use of tests to measure the nutritional status of children 
school has been common for a good many years. The purpose 
this measurement is primarily to discover those who are ma non 
ished and those who are obese so that appropriate remedia pro 
cedures may be applied. Efforts in this direction should continue, 
constituting a major phase of the ph)'sical measurement program- 
Malnutrition is particularly serious and a threat to health among 
children and young adults; it is most apt to develop during t |e 
penod of rapid growth in children’s lives. A normal amount of fa , 
tissue is necessary to the body: to act as reser\’e fuel, to furnish pa 
ding about the nerve endings, and to buoy up the visceral organs 
and keep them in place. Accordingly, Uie ver>' Uiin person is ap 
to be high-strung and ner\’ous; the abdominal organs common > 
sag out of normal position; and the poorly nourished muscle tissues, 
including the muscles of the abdominal wall and the muscle layers 
of the intestines, become relaxed and flabby. Such persons suffer 
from nerv'ous indigestion, constipation, and a wide variety of ih' 
defined ailments. Furthermore, malnourished individuals are usu^l)' 
listless and fatigue easily, or else keep going under strain, whicli 
results in a dangerous accumulation of fatigue products. They al 50 
show diminished resistance to fatigue and general lowered vitalit)'- 
Tuberculosis and other respiratory infections are especially apt to 
develop in young people if tlvey are undernourished. Life insurance 
figures show that in the early twenties mortality increases about 
one per cent for every pound below average weight for height- 
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Obesity is a problem that chiefly concerns adults, although manj' 
obese children are found in school. Although a well-filled body and 
a moderate store of fat are advantageous for children and young 
adults, nevertheless, definite obesity whenever found is disadvan- 
tageous. It results in disfigivement and inefiiciency of physical 
movement. It is also so dangerous that obese persons are poor risl^s 
in operations. Moreover, their resistance to infectious diseases is 
lowered, and excessive weight places an additional burden upon 
tlie circulatory system and the kidneys, so that such persons are 
prone to develop functional disorders of the heart, high blood pres- 
sure, nephritis, and so forth. 

Life insurance figures show that at the age of thirtj’-fi\e, mor- 
tality increases about 1 per cent for every pound over normal 
weight for height, at tlie age period forty to forty-four years, an 
excess of 20 per cent in iveighl increases mortahl)' 30-10 per cent 
above the normal for these ages, and a 40 per cent excess weight 
for the latter period involves an 80-100 per cent increase in mor- 
tality, Moreover, when abdominal girtli is more than two inches 
greater than tlie oliest girtli at full expansion, tlie extra mortahl}’ 
is SO per cent aboi'e the excess morlalit>' associated with tlie over- 
u'cight stage.’ 

Annstroag and associates * contrasted the mortalit)’ rate of over- 
weight persons, limited to substandard life insurance, vv’ith persons 
accepted for standard insurance. The mortalit)' rates were 79 per 
cent for men markedly oveni'eight and 42 per cent for men mod- 
erately overweight above the standard risk group, comparable per- 
centages for women were 61 and 42 respectively. The excess 
mortalit)' rate was due to the greater number of deaths from 
degenerative diseases, foshn and associates* found from an anal>- 
sis of 3.000 clinical records that 63 per cent of males and 67 per 
cent of females showed ev'idence of overweiglit at tlie outset of 
diabetes. From a sun’ey of 74,000 industrial workers, Master and 
associates* found at ev'cr)' age and for botli sexes that average 


1 Metropolitan Life Insurance Companj. SloOrtJCaf Bulletin, Vol .XX'III (Mav 

B ^Annsfrong, et a!, ‘'Obesity and lU neJalion to Ucal'l^nd Disease, 
Journal of American Medical Mtoclatbm. Vrf. CVLVII. 1931. P , 

3E. P Joslin, et oU Treatment of Dlabeiet Mdtilui (PKfladelpliu Let ami 

Feb^«\ 19o^. Xorroal Blood Pressure Range and 

pheatioi “ & of American Medieat Asaoctarion. Vol CXLUl 1950. p mi 
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blood pressure increased with body weight for a given height. 

The departure from a height-weight standard may in some in- 
stances be due to body components other than fat. Welham 
and Behnhe,“ for example, concluded that "according to standard 
height-xx eight tables, the majority of football players could be 
classified as unfit for mihtary serx'icc, and as not qualified for first 
class insurance by reason of overweight" Obviously, overweight in 
these men is due largely to non-fat components. Evidence exists 
that the over-all pattern of overweight, rather than excess fat 
alone, is the underlying factor in the above mortality figures. 
Spam and others ® and Gerller and his associates " found many 
more deaths from coronary' heart disease among mesomorphs 
than among endomorphs, which thus relates causation more to 
body build than to obesity. Kiirlander and his group * reported 
no relationship between heart disease and obesity; however, tliere 
was a pronounced relationship when obesity' was Included witli 
other body components producing overweiglit conditions. 

Overweight is especially prone to develop between the ages of 
thirty-five and forty-five years, and becomes more and more danger- 
ous with advancing age. Altliough obesity at these advanced ages 
is not specifically a school problem, nevertheless, the dangers 
should be understood and proper steps adopted early for tliose 
children portraying signs of excessive weight. 


CllAnACTERISncS OF Malnutiution’ 

Bogert desenbes malnutrition as "a slate in which eitlier the food 
intake is inadequate m some respect to meet body needs, or in which 
physiological and environmental conditions are such that the body 
ts unable to utdtze sufficient food materials to provide for its proper 
grovvUi, maintenance, and repair.”* Tims, food inadequate in 


Joi/iW of “The Specific Gravity of Healthy 

«D M Vol CXVIII, 1942. p 498 

mj, '<> • 

*L. lean noc..Tt V I (De^t Wa)'ne University Press, 1936), p 93 
Saunders CompaS.' 19^7 U’^^^elphu W. B 
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imount or deficient in cssentnl matcmfs or internal or external 
conditions tint interfere with tlie normal processes by which the 
food IS utihyed in the bo<l> wnU tend to produce a malnourished 
condition This condition will of course be more or less seiere 
depending upon the extent of the deficiency thus brought about 

Naturall} signs of malmilntion are produced upon the body in 
Mrious degrees depending upon the extent of the nutritional dis 
turbance To assist health and physical education teachers m be 
coming famibar with these signs in Table 11 the more striking 
characteristics of the well nourished individual are contrasted with 
those frequently found among indnidtials who are malnourished 

The pli) sical educator Jns an especially good opportunity to note 
the nutritional characteristics of children as they may be observed 
informally witliout clotfios m focker rooms and showers and in ab- 
breviated attire in the gymnasium and on the athletic field Thor 
ougli acquaintance with the characteristics of good nutntion and 
malnutrition will enable the plijsical educator to screen out boys 
and girls m need of liolp m developing a properl) nourislied body 

In making judgments of the nutritional status of school age chil 
dren Iiovvever it should be remembered that tliey lave a high 
degree of subjeclivitj Consequent!) they are open to the mac« 
curacies and differences of opinion between judges which are 
typical of other ratings of this sort Franzen studied the agree 
ment between physicians judgments of nutritional status The chil 
dren in five different groups were examined by a number of physi 
cians using an adaptation of the Dimfermhno Scale and their j idg 
ments of the same children were iiitercoirehted The median cor 
relation between any two ph)Sicians was 60 correlations occurred 
as low as 18 and as 1 igh as 82 When the physicians used *16 items 
each of which was credited as satisfactory or debited as unsatisfac- 
tory for each child the correlation between ph)sicnns was raised 
only five points to 65 

Although the objectivity of physicians ratings of nutritional 
status IS low the rcUahihty of the analytic rating scheme of 46 items 
IS high Correlations Iiy the split half metliod any 23 items corre 
lated with the other 23 are as follows for five physicians using 61 
cases 99 97 96 95 and 90 Tliese correlations indicate tJiat 

"lonaymond Trmzen Ph^iccl of Croiril cud hulrton Yo t 

Amer can Cl Jd Heat h As.oc atfon 19’’9/ 
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T\BLE 1! 

CoMpAiusos or Tiir CuAitACTrmsncs of Good N'ummov 

AVO MAl.M’TnmON • 

Item Good Nutrition Malnutrition 

1 Btxly Well tle\ eloped Unclcrsired, poor!) dcNcl 

oped presence of pn^■s^cal 
defects 

2 \^ eight About average for Usinll) thin, but ma) be 

height normal or overweight 

3 Muscles Well developed and Small and flabby 

firm 

4 Shm Healthv color Loose, pale, vvax>, or sallow 

5 Subcutaneous fat Good layer Usual!) lacking 

6 Mucous membrane Beddish pink Pale 

(e)elids and mouth) 

7 Hair Smooth and glossy Often rough and without 

luster 

8 Eyes Clear and without dark Dark hollows or blue circles 

circles under them under eyes 

9 Facial eirpression Alert, but vvathout Drawn, womed, old-or am 

strain mated but stramed 

10 Posture Good head erect, chest Fatigue posture head thrust 

up, shoulders flat, ab forward, chest flat and nar 
domen in row, shoulders rounded, ab 

domen protruding 

11 Disposition Good natured and full Irritable, overactive— or 

of life phlegmatic, listless 

12 Sleep Sound and restful DiEicult to get to sleep, sleep 

restless 

13 Digestion and ehm Good Subject to nervous indiges 

tion and constipation 

^“1 Appetite Good "Fmiclcy” about food 

13 General health Excellent Lacks endurance and vigor 


L. Jean Bogert. \utnHon and PhysKal Fitness, 6 th ed. (PhJ® 
delphla W B Saunden Company. 1954) 


when a phy sician judges a child to be malnourished, he is consistent 
in rating the child high or low on most items 
Judgments upon which important decisions concerning the child 
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arc reached sJiould be reasonably accurate and certain, and not rela- 
‘ndividual who happens to make the judgments. If a 
chiid is malnourished, lie should be consistently recognized as mal- 
nourished, regardless of who examines him. Consequently, other 
testing procedures for measuring nutritional status should be sought 
and utilized in conjunction with physicians' examinations. 

AcE*Hcicirr-WEiGHT 

For years, age-height-weight tables have been used in the schools 
as indices of nutritional status, while monthly weighing of children 
and the plotting of their weight curves Iia\e been common prac- 
tices." The usual policy lias been to consider as malnoiinshed all 
cliildren wlio were 10 per cent below the average for their sex, age, 
and lieiglil; as obese, tliose who were 20 per cent above the average 
The adv'antages of this practice are the universal appeal and under- 
standing of weight, the simplicity and economy of the measure- 
ment, and the opportunity to center liealth lessons in the classroom 
around the numerous and varied reasons for losing and gaining 
weight. Excellent healtli programs have been developed in tin’s 
way, the periodic weighing effectively motivating the child. 

Hecent research, however, lias cast considerable doubt, not on the 
health programs so developed, but on the reliance that can be 
placed ujion age-lieiglil-wcight tables as a measure of nutritional 
status A number of conflicting statements have been made. Certain 
authorities on nutribon, such as Bogert, maintain that the use of 
these tables results largely m omissions ratlier llian commissions 
that children vvlio are from 7 to 10 per cent below average weight 
are definitclj' malnourished .and cxliibit signs of lowered vitality 
and lowered physical efficiency, while to be more than 10 per cent 
underweight usually means a dangerous reduction in fitness and 
stamina; but also that malnourished children are not necessarily 
underweight, since frequently individuals may be up to or may ex- 
ceed the average weight for their type and yet have low vitality or 
be m poor bealth. with soft, flabby flesh, poor color, and often poor 
bones and teeth. 

The weight of tlie body is undoubtedly an excellent index of body 
nutrilion wlien related to several oilier conditions However, the 


nSrc L. Jenn Bogert, op cU. fot age height-weight tables 
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most senous faults in applying age height weiglit tables to deter 
mme n.utntional status are the complete neglect of body build, or 
skeletal dimensions and of the gross proportion of bone, muscle, 
and fat in considermg the standard weight that one should equal 
For example, h^o indi\iduals may be of the same age height, and 
\v eight, and yet be totally different in their nutnUonal status one 
may be of tall slender build with good muscle development and 
adequate subcutaneous flesh the other may be tall, big boned of 
stocky build with poor muscle development and little subcutaneous 
flesh Furthermore hvo individuals may be of the same skeletal 
size, may weigh the same, and still be \astly different in the pro 
portions of muscle and fat as well as tlie size and density of the 
internal organs Yet, m both of these situabons the individuals are 
classified alike Actually, ones weight cannot be completely under 
stood unless differentiated according to body build and the com 
ponents of the various tissue types 
The latter conclusions are verified somewhat by Franzen's stud 
les*" Individual differences in chest dimensions and hips are much 
more important than height as determiners of variations in weight 
Actually , how ever, vveiglits appeanng on the height weight tables 
are largely based on individuals with small chest and hip dimen 
sions The following correlations were reported 

1 7ero Height with girth of upper arm and girth of calf 

2 Negative Height with amount of subcutaneous tissue 

3 Low Weight for a given height with girth residuals and with 
subcutaneous tissue 

Thus the reasons for underweight, as determined by age height 
weight tables are mainly other than the condition of muscles and 
subcutaneous tissue m fact, tall children are actually penalized 

Y\nicuT AM> Body Buiu) 

Btcognizing the inadequacy of height as a basis for predicting 
hodv weight, several experimenters have proposed methods of 
assaying weight upon various skeletal dimensions In the early davs 
of phvsical education dunng the time of Hitchcock, Seaver, and 
Sargent, measurement was very largely based upon anthropometnc 

‘“naj-mond Fraruen op ett 
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tests of this t>'pe It fell into disrepute however largely because it 
attempted to define 1 uniform type of body proporhons that all 
should attain hereditary individual differences except tliat of 
height were ignored Present anthropometry recognizes individual 
differences and attempts to appraise the subject in terms of his 
structural differences and to determine his potentiahlies m terms of 
tliose structural characteristics To measure nutritional status the 
percentage bv which an individual is overweight or underweight 
IS compared vvitli that of oUiers of his ovvai skeletal build Several 
researches of this sort have been conducted 


Pryor’* ITtillli ITnflil Toli/e* ” 

After studying various anthropometric measures Pryor proposed 
a "Width Length" Index computed by tlie following formula 
B ilac Dameter^^ 

Width LenBlh Index = s5^rSFWiR 
Prvor concluded that the bi iliac diameter or vvidth of the pelviic 

she experimented This measure hi,e* Width Length 

m poire and with r « 

Index remains proportionately identical r 

different ages as showa, by oo g.rls durmg 

months for a four year penod on IW boys md 

adolescence For examp e a c *' jq remained ap 

tban the average for >■'! years of age The 

mentioned nbove « „n cnx and age and the follow 

The PDor we.ght '’Xl vlrt. h.p ^dth and stand 

ing three 0"''”'°^°"'®“° . Acquired to administer these tests are 
ing height The ‘"‘f"'?, „eld for measuring height weight scales 
astadiometer “t ' in centimeters DirecUons 

a straight arm sliding caliper eal bmW 
for admmrstermg the tests are as follows 

n w«,I vvrgir T««“ “ 

IS Helens Pryor 
ford Unlvers ty Press 1940) 
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Art/>‘ AcTf» ic recorded to tlie nesrest birtlidtiy* _ 

iilghf: For most accurate results, weight should be taken 
out clothes; recorded to the nearest pound, f "'eas'.rf u th 
clotlies, a deduction equal to approximately the weight 

clothes \Nom should be made. . i, ^ the 

Height: Standing heiglit is measured 
pupil standing as tall as he can; the record is made to the nearest 


'"ciicst width: The subject stands relaxed, breathing normally, 
uith arms at the side of the body. The tester stands facing the 
subject with tlie sliding caliper held horizontal at nipple leve 
with the anns of the caliper resting, without pressure, on tlie sides 
of the tlioracic cage. Tlie measurement is tahen at the end o a 
normal expiration; and recorded to the nearest tenth of a cenU- 


Hip tcidth: This measurement is made from the front with tlie 
two arms of tlie caliper pressed firmly against tlie widest point o 
tlie iliac crest. In testing girls, tilt the caliper slightly upward; m 
testing boys, tilt it slightly downward. The measurement should be 
taVen without inter\’emng clothes; record to the nearest tenth of 
a centimeter. 

Pr^’or has constructed Width-Weight Tables ” for each age and 
sex from one year to forty years and over. Seven normal weigh^ 
are given for each age and heiglit, based upon the Width-Lengtn 
Index. The central column of figures in each instance represents the 
average weight for age and height, medico-actuarial tables being 
used, except for the ages of 6 to 16, where Bald\vin-^^^ood weights 
are used instead. Starting from the central column in each table, tlie 
three columns to the riglit represent 5, 7, and 10 per cent heavaer 
weights than the central column; those to the left represent similar 
percentages which are lighter. For ages 6 to 16, however, since 
there is a greater variabflitj' in physical measurement during tliis 
period of rapid growth, the percentages are 7, 10, and 15, 
spectiv ely. 


iiThc Pr>or Widtlj-Weight Tables are too extcnsi\e for duplication In ibis tort 
Tlicy may, hov.eier, be secured from the Stanford Um\ersity Press, Stanford 
University, California, as well as 20*inch maple calipers for measuring chest 
lup wdtlis 

IS Metftco-Acfuarifll IncaiigalKm, Vol I, Assocaalion of Life Insurance Medical 
Directors and the Actuarial Societ> of America, 1912 
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TT^JIcsIey ITeight Prediction Method 

In studj.ng methods of « eight prediction for coBege mmea 
Ludhtra and Powell found that heiglit, chest depth, and chest width 
were the most cffcctne of the items studied The following regres- 
sion equation ivas obtained hehveen these tests and tlie weights of 
1,580 women from nineteen colleges throughout the Uiuted States 
\\ eight = 26 (Sum of \ievarements) — 1515 
Tlie coefficient of correlation lielween actual and the predicted 
weights was 71. with a predictive index of 30 Height correlated 
\Mth actual weights was 57, with a predictive index of 17 Thus, 
the new formula is approximately twice as eifecLve jn predschng 
weight as in lieiglit alone 

Measurements for the Wellesley weight prediction method are 
taken in (lie following manner 

1 //eight standing, readings taken to the nearest K mch 

2 Chci't depth Jiorizontal distance between the midsteroal and 
ntidspJnal lines at the level of tlie lower end of sternum, readings 
taken to the nearest V. centimeter 

3 Chest width horizontal midxvillar} distance at the same level 
as for cliest deptli, readings taken to the nearest % centimeter 

111 measuring chest depth and cliest width, readings are taken 
at the end of a normal expiration A straight arin sliding caliper, 
similar to lint used in the Pryor lest described above, calibrated in 
centimeters, is used for measunng Uiese chest diameters Table 
XVIir, Appendix B, is provided, from w Inch weight xn pounds nia> 
be read directly from the sum of the tliree measurements 


The ITetzel Grid 


Tlie Wetzel Grid is devised as a direct reading control chart on 
the qoahiy of grovvlJi and devclopineiit in indmdual boys and girls 
It IS divided into se\ en cliinnels the three center channels are for 
good to fiir physiques, the two flanking channels on the right indi 
cate thm children, the two flanking channels on the left, fat cliil 
dren The clidd's position on the grid is plotted from his lieight, 


15 F E Ludlitm BiicI Ehzalxih r<»tdS yi^ 

\Vom(‘n’‘ Hesearch Oi/orlprh Vol M ho 3 (October 1940) P yp 

HNormin C W'eUi.! T/>e Treatment of Groath Failure In C/itfifren (Clevetand 
SEA Service, Inc 1948) 
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weight and age. From this plotUng, l.is developmental level and 
his age schedule of development are determined; repeated plotting 
indicate the direction of his growth and development. If the chilcl 
growtli is normal, even though he has a thin budd, he wH stay in 
the same channel as time goes on, moving upward progressive 
But, if malnutrition, fatigue, or illness hampers growth, tlie cluiu 
slips out of his accustomed channel. Two grids are available: a ba > 
grid and the regular grid for school children.” 

A copy of the Wetzel Grid appears in Figure 6.1. Directions lor 
its use are as follows: 


1. At the time of the first testing, record the pupil's name and 
date of birth in the upper left-hand comer of tlie grid. Below the 
name are spaces for recording the dale, age, weight, height, and 
developmental level for the initial and subsequent tests. Tlie illustra- 
tion on the chart is for a boy, 10 >ears of age, with a weight of 
5314 pounds and a height of 50 inches, at the time of initial testing- 

2. The pupil’s height and weight are plotted on the physique 
channels. For tliis boy, the plot fell in channel M; from the Physical 
Status Chart on the left, he is classified as “good.” (Individuals in 
channels Ai and As are classified as stocky; in As and beyond, obese; 
in Bs, fair; in Bj, borderline; in Bi and beyond, poor.) Tlie subjects 
developmental level is 66, as showm by tlie diagonal lines crossing 
the channels. At each subsequent testing, tliis plot is made again; 
this indicates the individual’s growth pattern. 

3. The pupil’s Age Schedule of Development is next plotted; the 
panel for this purpose is on the right side of the grid. Tlius, vritli 
our boy of 10 years and developmental level of 66, the age schedule 
falls between the 82 per cent and 95 per cent lines or about 90 pef 
cent; this age-level relation becomes a point on a cliild’s schedule of 
development, known as an auxodrome. 

The auxodrome is a curve representing the age at which a child 
arrives at any developmental level in the channel. Five such time 
tables of development are included in the panel; these have been 
standardized to give the percentage of children on or ahead of these 
respective schedules. Thus, with our subject, 90 per cent of boys 
have reached the 66th level in the channel as early as 10 years, as 


Wetzel Cnds and other information pertaining to them may be secured from 
NE.\ Service, Inc. 1200 W’est Third Street, QeYeland 13. Ohio. 
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far as rate of deietopment is concerned The 67 per cent luxo 
rome IS taken as the standard of reference for determining whether 
a ciiud is advartfed norinil or retarded 


4 Several metliods employing the aiuodrome ma> be used to 
determme a child s physical advancement as follows 

a ?ostUon of atixodrome rclatite to the standard This posi 
tion was explained above with our subject filling on the 90 per cent 
line In this case the boy uould be considered retarded as he is 
below tlie 67 per cent line 

b Deic1op>nental age This is determined by reading the age 
at wliidi tlie 67 per cent noiro crosses a given developmental level 
For Uie boy in tJie jJJnstration the level of 65 crosses the 67 per cent 
line at age 8’^ years vvlucb, thus becomes his developmental age 
c V)evelopmentQl ratio This ratio is as follows 


Deielopmontal Ratio = 

Actual Age 

Hence, in the example DR =833/10 or 633 
In lus original work Wetzel compared Gnd ratings of 2 093 
school children kindergarten through tlve twelfth grade with 
physicians’ estimates Agreement was reported for 94 per cent ev 
cept for Uvose children rated as fair, and upon whom phjsicians 
themselves hid difficulty in agreeing Moreover, the Grid caught 
95 per cent of those children classified as poor or borderline by the 
doctors Kahn and associates'*’ found growth failures bj Wetzel 
Grid methods m 157 children with acute rheumatic fev er the follow 
up position determination of 130 of the children rev ealed a shift 
toward marked improvement id growth and development Bruch’'' 
confirmed the usefulness of the Cnd technique in tlie earl), recogni 
tion of abnormal changes in the height weight relationship How- 
ever, he obtained no agreement between developmental age, as 
assessed by tlie gnd, and skeletal age, as appraised from hand and 
wrist X rays Hall obtained consistently low correlations between 


U^Tence I.ahn Ge.rg. 

Rheumatic Children" Journal of Fetlmlrks ^ •’^SoJmol 

a, £€ 

Doctoral DisseriaOon Ohio Stale Uwver^ 15HB 
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NUTRITION AND BODI BUILD 
Gnd measures and the Carlson Fatigue Test, the Brouha Step Test 
and the results of the medical cxaminition 

The Wetzel Grid Ins been studied by several imcst^at 
application to physical education actmties Gnieningcr ' repor e 
that maximum performance on twelve motor fitness test items w 
found m channels Ai and A- with a regular decline m channels re- 
moved from these classes, in the case of developmental levels 
formance improved steadily up to 170, after which it dropped Ue 
analvzing the original Gruenmger data, Miller found no situations 
m which performance differences between adjacent channel means 
were statistically significant Miller concluded that the use o tie 
gnd channels for perfonnance classification is a dubious procedure 
Bookwalter and associates"* willi 1,977 elementarv school 
found that large boys classified as thin and medium by the Gn 
perform equally well on the Indiana Motor Fitness Test for average 
size thin boys performed better than medium physique boys, tlie 
very obese were the poorest phvsica! performers Bartcll reported 
that medium build high school bovs by Wetzel classification were 
generally supenor to slender and obese groups at the same develop 
mental level on the following McCloy tests General Motor Ca 
pacitv General Motor Ability and Motor Quotient There was al^ 
a tendency for the medium group to be better socially adjusted 
Rousey obtained a cntical ratio of 7 05 when the mean per 
formance on the Indiana Motor Fitness Test of 429 secondary school 
boy s classified on the Gnd as grow ih successes w as compared witli 
233 boys who were classified as growtli failures his correlations 
between fitness items and physique channels however, were low 
(29 to 47) According to Rains," outstanding secondary school 


Robert M Groeninger “Ph>-sieal Performance of High School Bo>s and College 
Men aassified b> the Gnd Technique" MicroBlmed Doctoral Dissertation 
^cTs ty of Michigan 1949 

Kenneth D Miller "The Wetzel Gnd as a Performance Classifier wlh College 
Research Quarterli/ VoLXXIl No 1 (March IQol) p 63 
<karl W Bookwalter et al “The Relationship of Body Size and Shape W 
Phj^j^P^onnance” ReacarchQuartCTfy \ol XXIII No 3 (October 19o2) p 2"1 
— Joseph A Bartell "A Comparison Between Body Build and Body Size with 
Respect to Certain Sociophysical Factors Among High School Boys" Microcarded 
Di^oral Dissertation University of Pittsburgh 1952 

Merle A Rousev Physical Performance of Secondary School Boys Clas** 

Bed by the Cnd Techniques ” Microcarded Doctoral D ssertation Indiana 
versity 1&49 

^ David D RaiiK "Growth of AtMetes and Non Athletes m Selected Secondary 
&hools « Assessed by the Gnd Technique" Microcarded Doctoral Dissertation 
Indiana Unisersity 19al 
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athletes are classified in phvsique channels M throuch As, with 
clnnnel A 2 as the most satisfaclorj, over 73 per cent of the athletes 
had developmental levels over 150 while less than 50 per cent of 
Uie non-athletes e.\ceedcd this level Solley “ obtained no significant 
differences on eight co ordination test items for boys, 10 to 14 y ews 
of age, classified as accelerated, average, and retarded by use of the 
Wetzel developmental ratio 

It appelrs that the Wetzel Gnd Im definite possih.htjes tor me 
m delecting nutritional and growth disturbances m children The 
mam wcokaiess of the Grid technique is m the degree of “sur™e 
that the child IS actually pbced in the appropriate channel at the 
time Ins initial measurements are made If the child is vwongly 
placed at this lime, the teacher may help perpetuate an unproper 
growth pattern Considerable doubt is eapressed as to the 
fesrof any of the Gild measures m classifying el.ildren for physical 

education activities 
Other Mensures 

h,ered,th=.constru^l.^.Wer^ 
boys and girls extending . by age each child s height 

cence “ These charts S"|7l,eaa% average, moder- 

m zones a cliildb height and weight plots 

ately light, and light Whenev tall and heaiT. short and 

do not he in correspon ing »nes . > ’ J;,,„aemess 

light, etc ), the f-“;P“Xt an undesirable state of health 
or stockiness of build, or re ^ j fot tecordmg and mter- 

The Fels Composite Sheet /development measurements 

pretmg various kmds of S™" ‘ jeeasuremenls, age of walking. 

Height, weight be simultaneously recorded 

and other growth „,e„/on the Composite Sheet are 

;ird^;t“owt:s 

„ Sdlev, Ballo 

oriWloaofBoysAgeslOloll Kaa .nil tVcsl.t 

I.-- -- 

naMical M.lho.1 f«r A»alyrl"E Cw-Ui 

IMS P 327 too 
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units, from tlio aserage group tcndeni^-. Tliis 

the child’s slniirfart; score for the item being considered. Tin s, tl c 

tests plotted may be s-ictted not only for tl.eir own relationship to 

the group tendency for each item, but also for their relation to cacl 

other.''" 


Muscle Developmevt as"d Subcutaneous Tissue 

Although indices of body build have been found superior to 
height alone as measures of nutritional status, they still indiw c 
only the percentage by which an individual is overweight or un er 
weight for his own skeletal dimensions. This information has been 
showTi to be inadequate, as it does not show the direct body con i 
lion causing malnutrition. For example, it is quite possible for tu'O 
indi\iduals to weigh the same and have comparable skeletal pro* 
portions, but have greatly different proportions of fat and muscle, 
one individual may have a large amount of fat and poor muscu* 
lature; the other may have little subcutaneous tissue but be xvell 
developed physically. 

Botli a normal amount of fat and good musculature arc necessar>'‘ 
The amount of fat just under the skin, especially in certain select 
body areas, such as the upper arm, chest, abdomen, back, and side, 
bears a high relationship to the total amount of fat of tlie body, and 
the total amount of fat on the body is closely related to the general 
nutritive condition of the individual.'^’ From measures of subcu- 
taneous tissue, therefore, one may determine to what extent under- 
weight may be due to undemutrition. Likewise, the development of 
the muscular system varies with different skeletal proportions, and 
should be considered if underweight or poor nutrition is due to poor 
muscular development. Various experimenters have taken these ad- 
ditional factors into account when proposing measures of nutritional 
status. The latter tests, although complicated and difficult to ad- 
minister, are superior to other measures of tliis sort. 

The ACH Index 

In a careful analysis of various combinations of anthropometric 


22Tl,e Pels Composite Sheet may be obUined from the Samual S Feb Research 
Institute. Antioch College, Yellow Springs. Ohio 

“Anthropometry in the Semce of the Individual." Jotimd of 
Ueahh and Physical Education. Vol V, No 7 (September 1934). p 7. 
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measures made on over 10 000 scliool cluldren m <5 cities m the 
United States, Franzen’* selected the following seven measures 
as having the greatest significance m determining the amount and 
quality of soft tissue in relation to slelctal build (1) hip mdth, 
(2) chest depth, (3) chest mtllh, (4) height, (5) weight, (6) upper 
arm girth, and (7) subcutaneous tissue over the biceps muscle 
Using these measures, it is possible to discover children who are 
low est in three respects, namely, arm girth lor she etal build amount 
of fat for skeletal build, and weiglit for skeletal build Therefore, 
these measures were proposed to measure nutritional status, taking 
into account the four essential elements to vvhieh reference was 
made above weight, skeletal dimensions, muscle development, and 
amount of subcutaneous tissue 

However, the application of these seven measures requires con- 
siderable skill and takes much more time than can routinely be 
"school situations 

these Clements knovvm as the r^CH ^ ^ 

''^Thc ACH hidll can bl used in two dist.nctl) d.lTcrent vv avs. de- 
pending upon the 

cedure identiSes 90 per cent gjo„p 

selected if all ' ^S.ofalso includes an appre- 

in the first place However, evtreme defects, and 

ciable number of other cases . „[ ,l,e balance of tlic 

would, therefore, necessitate tl PP deterrome those in 

seven measures to tins group sconng standards to select 

need of nulritiomi " t ^ quarter With these sUndvrds, 

only a tenth of the group gq evtreme nutrition cases, 

about 60 per cent of the on extreme defects This 

and an additional 20 per ^ „,eeme cases, but these ouiis- 
proccdure, however, docs nr ^pned and sim- 

Lns are deliberately sacrificed in 
plicity of the mtasiircments 

'< BaiTOOnil rranim o|' g The ACH “I V""'*'™' 
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Tissue Symmetry Analysis 

Cureton maintains that it is not enough to show the relative pro- 
portion of skeletal build, museular development, musele strength, 
and adipose tissue, and suggests instead a profile comparison of the 
various measures of bone, muscle, strength, and fat. He proposes a 
procedure for tissue s>Tnmctr>' appraisal which serves as a screen 
test to select those markedly asymmetrical for follow-up with the 
physician and health and physical education teachers. 

A profile chart is presented, based upon a percentile scale, so that 
one’s deviation in any important clement from his own established 
standard is obvious at a glance. For example, tlie individual who has 
normal weight but excess adipose tissue and insufficient muscle maj 
be readily discovered, as may also the individual with great devel- 
opment of bone and insufficient muscle or fat to meet ordinary 
health and performance needs. The amount of fat and the measured 
strength give important clues to fitness. In young men, it may be 
demonstrated that strength tends to diminish as fat increases. In 
Cureton’s conception, the “fit” stale coincides with high strength 
and moderate adipose tissue for the body-tj-pe classification. 

Four indices are used in making the symmetry analysis. Com- 
plete directions for giving the tests involved, together xvitli photo- 
graphs of the testing techniques, appear in the reference. The 
indices are as follows; 

1. Skeletal Index; chest breadth, ankle girth, chest depth, lup 
width, and height. 

2. Muscle Girth Index: gluteal girth, calf girth, biceps girth, and 
thigh girth. 

3. Adipose Index: cheeks, abdomen, hips, gluteals, front thigh, 
and rear thigh. 

4. Weight Prediction; skeletal index, muscle girth index, and adi- 
pose index. 


Nutrition Test Confusion 

A number of studies have compared various tests for identifying 
the nutritional status of individuals. The results have added an ele- 
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ment of confusion to the selection of such measures, as fairly ex- 
tensive disagreements were found to exist 
Marshall,^ using a group of 77 boys aged seven to twelve )ears, 
compared four metliods of appraising physical status tlie Baidu in- 
Wood age-height-weiglit tables, the Pryor-Stolz age-height-hip- 
weight standards, the Franzen Palmer ACH Index, and the McCIoj 
age-heiglit-ueight-chest-hflee-uetght tables TIte frequencies of 
underweight for the four methods presented marked disagreement, 
varying from 72 per cent by Pryor-Slolz, through 23 per cent b\ 
Baldwin Wood and McCloy, to five per cent bv Franzen Palmer A 
study by Allman,®® m which the Baldvvin-Wood age hejght-wciglit 
tables, the Pelidisi Formula and the ACH Index were related to an 
experienced physicians eslimates of nutntional status, resulted in 
similar disagreement among the tests In tlie case of girls, the Bald- 
wm-Wood Tables agreed veiy closely with the phjsicians ratings, 
in the case of boys, the Pehdisi more nearly approximated the doc- 
tor’s ratings 

Craig ** determined the expected weight of 101 Wellesley College 
women between the ages of 17 and 22 by the Mcdieo-Actuirial Mor- 
tality Investigation age height-weight tables, the revised Pryor 
widtli-w eight tables, the Doillin vveiglit expectancy regression equa- 
tion, tlie jMcCloy method for appraising physical status, and the 
Ludlum (WellcsJc) ) method of vveiglil prediction for college 
women The five metliods were found to disagree on the classifica- 
tion of college women as underweight, norma) vveiglit, or over- 
weight to such an extent that tlie methods should not be used intcr- 
changeabl) The Ludlum method is recommended for use vnth 
college women 


SoMATOTvres 

Tlw TOVKspt Ita TO iMlautab Iwdj tipe K related to Ins liealtli, 
iromumtyfrom disease, pli>sical performance, and personalit> cliar- 


srEioettL MTOfiall -Compansoii of reor Oirnnl Mrtko* ot Cst.milfae Plitll 

™ M ”,;.S I cS el SC'S “.T!m,S 

•a\ami3t Wdglit ol College Wemen" Rfxenh <?uarter/i; %oL A\, * o 
1944), p 6-1 
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actensUcs lias developed from ancient times." Hippocrates desig- 
nated Uvo fundamental physical types, the phthisic habitus arid the 
apopktic habitus. Tlie phthisic had a long, thin body, which was 
considered particularly subject to tuberculosis. The apoplectic was 
a short, thick individual with a predisposition toward diseases of 
the vascular system leading to apoplexy. Rostan defined three essen- 
tially different types; the ii/pe digestif, type musculaire and type 
cerebral Kretschmers three types, pyknic, athletic, and asthenic, 
received considerable attention. The concept of body types, as 
sbouTi in numerous studies, proved inadequate in many respects. 
However, there remained considerable evidence that the physique 
pattern is significant and is related to an understanding of the 
individual, physically, mentally, emotionally, and socially. 

Primorj’ Components 

Sheldon, assisted by Stevens and Tucker,** after extensive re- 
search, came to the belief that human beings could not be classified 
into just three physique tjpes, but that nearly all individuals were 
mixtures. However, they did designate three primary components 
of body build tliat provide flrst*order criteria for differentiating 
among individuals. The names of the three components were de- 
rived from tlic three layers of the embryo, as follows: (a) First com- 
ponent, encloinorpli, named after the endoderm from which the 
functional elements of the digestive system emanate; (b) second 
component, tncsoniorph, named after the mesoderm from which 
come the muscles and bones; (3) third component, ectOTnofp^h 
named after the ectoderm from which develops the sensory organs. 
Brief descriptions of these components follow. 

EndomoqjJiij. In cndomorp/ir/, the digestive viscera dominate the 
body economy. A predominance of soft roundness throughout tlie 
various regions of the body is evident, with mass concentration in 
the center. Other characteristics are: large, round head; short, thick 
neck; broad, thick chest, with fatty breasts; short arms, with 
luimmy appearance; large abdomen, full above the navel and 
pendulous; heavy, fat buttocks; and short, heavy legs. 
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Vcsomorphj In mesomorphtj muscle bone and coniiectne tn 
sue are dominant The mesomorphic ph)siqiie is heaiT hard and 
rectangular in outline with nigged massive muscles and large 
prominent hones Other cliaractenstics are prominent facial bones 
fairh long strong neck U oracic trunk dominant over abdominal 
sollime broad shoulders with 1 eav) prominent claiicles miis 
cular iipperarm and massive forearms wrists hands and lingers 
large licaval> muscled abdomen slender low waist lieavj buttocks 
and massive forelegs , ^ ,i 

Lclomorphj Lincarlt) and fragilitj predominate ° 

month The dominant ectonioipli has a frail del cate hod) 
tore with thin segments anteroposleriorl) Other characteristics 

bultocVs and lonb dun leg^ 

Dfffermmoiinn o/ Somatotyp^^ 

Sheldons designation 'ZZ 

:rir"elctins.aneej,ej~^^^^ 

refers to endomorph) the ^ greyest endomorphic 

^tomorphy Tluis a soniatoWcwa^Um 

dominance is 7 1 I ,inminance 117 Based on 

17 1 with the greatest fXnted these are illus 

a 7 point scale 88 ‘ , ^ jUas of w omen and a chil 

trated in Sheldons Atlas of Men ^ au 

drens atlas of sLatotypes goes beyond the 

Millie a description ^ ff„„jeaaraplesmayaidtliepli)s 

scope of tins text a presc concept of tins form of body assess 

leal educator in fonmng a roug^ ,„g|, ,d,ool bo)S 

ment The '"f ’ ^f„rd Oregon Grow* Stud) cou 

serving as sub]ecls in imjintions are as follows 

Shdd.. 
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h.sponderd.d^.s 12.15, 


his ponderal maex is iua o;- 

the over-all endomorphic characterisbcs. especiaUy tlie high waist 

and the double chin , 

Dominant mesomorph (Figure 6 3). This boy is 14 years o[ age 
and IS an outstanding junior high sehool athlete. His ponderal indes 
IS 13 00, his somatotype designation is 2-6-3. He has an esce 


muscular physique. . . 

Dominant ectomorph (Figure 6.4). Tliis boys somatotype desig- 
nation is 2-2-7. He is 15 years of age; his ponderal index is i4.4U. 
The linearity of tliis physique type is obvdous. 

Medium type (Figure 6.5). The somatotype of this boy is quite 
e\enly dnided among tlie three components; tlie designation is 
4 _ 4 ^ He IS 14 years of age, his ponderal index is 13.30. 

The entire somatoty'ping process is described in Sheldons A 
These materials include specifications for the camera needed m 
photographing the subjects, the type of film and its development 
and printing for making the photographs, and various aids in making 
somatotype assessments. A brief enumeration of the steps in somato- 
t^’ping are as follows: 







1 The subject is photographed m three pHnes on one film frontal lateral 
and dorsal A data board with the individual s age height and \n eight is 
recorded in the photograph 

2 The ponderal index — is determined as an aid m locating the 

^ weight 

somatotiTie This index may be obtained without computation from a 
nomograph available in the Atlas 

3 A table m the Atlas is next consulted which shows the location of so 
matotypes for sarious intervals of height-over-cube root-of weight (pon 
deral index) 

4 Through nnlhroposcopy and inspection of the Atlas the final somitotype 
•issessment is made 

Tlie combination of the above objective measures and expert 
cnced inspection yields a reliable somatotype rating Tanner"** re 
ported objectivity coefficients among tbree well trained somatotype 
evaluators from 82 to 93 for the tlirec components He indicated 
further that trained observers agree to within half a rating on a 7- 


J M Tanner “Reliability of Anthropcncopic Somalotyping American Journal 
of P/ jsical Anihropologu Vol XII ns No 2 (June 1954) p 257 
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point scale m 00 per cent of the instances Hawthorne" reported 
similar objectivity coefficients his cocBaents ranged from 87 to 


application 

Tiie individuals somatotype should become increasingl> impor 
Hnt to plijsical education In the realm of measurement it should 
be considered more and more in tlie establishment of norms for many 
types of pb>sical education tests if Uie results of tests are to be 
properly interpreted This is true fore\ampIe ^^Jth the delermina 
tion of nutritioml status pre\iously discussed in tins cJiapter, a 
problem tint Ins already become an area of study for recent expen 
menlers in this field In considenng somatotypes is related to ige 
lieight weight tables the endomorph is normilly oicnveiglit the 
mesomorph is nearer average and Uic ectomorph is well below 
these standards Yet, if based upon weight tables alone t}je> ire 
aJl judged ahhe In Sheldons Adis however, in age height weight 
table IS presented for each of lus 83 somatotype designations Like 
wise, tests of posture, strength, flexibihtj, endurance or circulatory 
respiratory functions may lie understood more clearly m terms of 
their biological and social significance wlien reviewed against Iht 
general background of constitutional potentialities and hmititions 
Certain somitotypes are also related to specific types of athletic 
performance Findings by Cureton” after cxpcrimentmg witlj 
Springfield College men made up largely of ithfctes and w ith prac 
tioally no endomorphs in the group were as follows (a) meso 
morphs recewed the highest scores in athletic performance invoh 
mg strength and power (b) cclomorphs were faxored in the Brace 
test, a test which requires body balance fletibihtv and agihly (c) 
mesomorphs and meso endomorphs do better in aquatic ex cuts (d) 
ectomorphs receixed the loxvcst scores in the McCurdy Larsou Or 
game Efficiency Test In a factor analysis study, Sills ‘ obtained 


« Jesse J Haxvthonic “Sorailol>-pw« and *1* Rebtiomlilp to SelMw! \fotar 
rerformance of College Men " M crocarded Doctoral Dustrtation Unlv«s t> of 

X Curelon "Body Budd as a Fra»t>«.-oii f 
rhysieal Filncss and AlWelic Perfonnanw Suw-femml to the Hesearch Quartetlj 

''<irnnl^D"sd^*”“A^arfor* -^lyss of So!natot>-pcs and Pefr Relat^iMp fn 
AcldeV^Lrm Motor SkOls Pes^rrh Quarterly Vol W Vo 4 (DeermW 
i050) p 424 
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motor ability positive loadings with mcsomorphy, the motor ability 
loadings were negative \vith endomorphy. Hawthorne found 
mesomorphs to have superior strength and agility to the other soma- 
totype components; endomorphs were generally poorest in strength, 
agility, power, reaction time, motor ability, and hand and arm 
dexterity. 

Irving compared various anthropometric and strength tests or 
boys 9 to 15 years of age classified as primary endomorphs, primar>' 
mesomorphs, primary ectomorphs, and mid-types. Kndomorplis 
were found to be generally higher in such anthropometric meas- 
ures as upper arm girth, chest girtli, calf girth, and hip width; they 
also reached a much higher Wetzel developmental level, and, of 
course, were located primarily in the upper physique channels. Tlie 
mesomorphs had a greater mean upper arm girth than did the ecto- 
morphs or die mid-tipes; the ectomorphs were taller than the other 
groups The mesomorphs were definitely superior in mean arm 
strength, as scored by Rogers* method, although there were no sig- 
nificant dllFerences when arm strengtli was scored by McCloy’s 
formula. The mesomorphs also had the highest mean Physical Fit- 
ness Index, although the mean of tJie ectomorph was nearly as high. 
Tlie ectomorph had a higher mean back lift than did the other 
classifications. 

Cureton made extensive studies of tlic body build of Olympic 
men and women athletes of the 1932, 1936, and 1948 Oljmipiads. 
The results of these and other analyses of athletic groups are as 
follows: hea\y atliletes are relatively more mesomorphic (solid, 
dense muscle) types, track athletes run to slim body bmld with con- 
siderable ectomorphy (frail, linear) types but with well developed 
musculature; swimmers are more frequently meso-endomorpliic 
(muscular and fat) types; weight lifters and weight throwers are 
frequently meso-endomorphics; and gymnasts, tumblers, and agile 
athletes arc often meso-ectomorphic. Very seldom do men and 
women low in mesomorphy succeed in athletics The dynamic ath- 
letic type has an above-average component of muscular fitness. 

In addition. Sheldon has shown that body build is related to en- 


op cit. 
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docrine function From 50 matol>-piiig seven! groups of dimcal pi 
tients on whom endocrine diti were avaihble it was found that 
mesomorpluc ectomorp!is are almost uniformly endowed with active 
thvroids, that mesomorphic endomorphs have sluggish UijtokIs 
tint in acromegalics and otlier mesomorphs there is rolativ ely activ e 
secretion by the anterior lobe of the pituitary and b> the adrenal 
cortex, and that the ectomorphic endomorphs and the endomorphic 
cctomorplis tend to lacX secretions from tJm posterior hhc of the 
pituitary, and the males lack gonadal secretion It appears c-crtaui 
from these studies, that different standards of normahtj arc needed 
for the interpretation of basal metabolic rates Normal persons who 
are mesomorphic ectomorphs show an average BVIR reading at 
least twenty pomts higher than normal individuals of the same ago 
who are prcdomniantlj mesomorpluc endomorphs 
The rate of pliysiological sexual maturation at least m females 
can be better understood m relation to the individuals somatotjpe 
From studies so far conducted it seems apparent tint dommanee of 
die ectomorphic component tends to postpone sexual maturation as 
indicated by appearance of the menses and a modest predominance 
of either of the endomorphic or mesomorphic components tends to 
hasten it On the other hand, a strong predominance of either of the 
latter components alone tends, in the female, In suppress sexual tie- 
\ elopment 
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CHAPTER SEVEN 


Measurement in 
Remedial Work 


In this chapter, tests especially related to remedial physical educa- 
tion \vi\\ be considered. Remedial programs have been instituted 
in many schools and colleges throughout the country' in the belief 
that tlie correction of certain types of defects and deficiencies is 
conducive to the \\eli*being of Ac individual. Thus, tests designed 
to evaluate the follosving conditions will be presented: anteropos- 
terior posture, lateral spinal deviations, foot condition, bodily fle'd- 
bilit)', strength of individual muscle groups, and muscular fatigue. 

Pomme Values 

Tlie physical educator, in considering the place of posture in his 
program, is faced with two fundamental questions of validity; first, 
what is the significance of posture and foot condition in relation to 
tlie pliv-sical fitness of the individual; and second, what tests are 
available for measuring posture status with satisfactory precision? 

Many extravagant claims have been made concerning the value 
of correct posture and posture training. Deaver ^ has compiled from 
published reports widely divergent statements, not only on tlie dire 
effects of poor posture, but on the great mental and physical revv ards 
for those who maintain good posture, such as. “Posture expresses 


> C G. Dca%CT. “Posture and Its Relation to Mental and Ph>-slcal Health," Re- 
*earch Quartrrlif, Vol IV, No 1 (Mardi 1933), p 221 

14S 



MEASUREMENT IN REMEDIAL WORK 

mentd as weM as physical states" “Posture is an indet of person- 
aiity Erect posture js an expression of intelligence " “The posture 
often proclaims the man ” "Posture sJiovvs tlie rise and fall of na- 
tions ’ Cureton = lists a senes of popular tides m which the relation- 
ship of posture to healdi and physical fitness is repeatedly implied, 
such as “You’re Only as Young as Your Back) ’ "How You May be 
Making Yourself a CnppJel ' “He Stoops to Conquer and Loses!" 
How Man is Penalizing Himself m the Race for Good Health and 
Long Life by Incorrect Posture!" "Slouching at ^V'■ork and Play!” 
“Breathing Incorrectl) and Cramping Vital Organs Until the Ca- 
pacity to Resist Disease is Impaired” Cowell* states that one’s 
mental attitude toward life, comrades, work, and self is strongly 
colored by his state of health, and that boddj posture is of impor- 
tance, Since it is one of the determining factors of the phjsiological 
state, he maintains that physical poise is related to menhil poise 
Posture is defined by the Subcommittee on Orthopedics and 
Body Afechamcs of the Hoover White House Conference on Child 
Health and Correction ^ as ‘ Uie mechanical correlabon of die vari- 
ous systems of the body with reference to the skeletal, muscular and 
visceral systems and their neurological associations " Ideal posture 
may be said to be obtained when this meclianical correlation is most 
favorable to die proper funebonmg of these systems From a tlieo- 
retical standpoint, therefore, it seems reasonable to believe that 
poor posture, with the resulting pressure upon and displacement of 
visceral and other internal organs, nerves, and blood vessels, must 
impair their functioning, thus reducing the physical fitness of the 
individual Many critical thinkers have carefully considered diis re- 
lationship, although many of the data are based on extreme case 
studies, but adequate proof of the relationship itself does not exist 
A brief summary of present information on the subject follows 
GoJddiwaite * suggests a strong relationsJiip between posture and 
circulation, and indicates that good circulation in the vital organs is 
impossible with a slumped chest because of resultant poor breath- 


- Thomas K Cureton, Bodilj Posture as an Indicator of Fitness/ Supji/cmcnl fo 
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ing and mechanical blockage. He maintains further that ulcered 
stomach, postural diabetes, gasteroptosis and enteroptosis are trace- 
able to poor posture. Many older students of this problem describe 
the harmful effects on health of visceroptosis, the abnormal falling 
downward of the abdominal viscera. Extreme cases of this sort show 
lack of endurance and are usually afflicted with constipation, head- 
aches, and offensive breath. 

Fox ® reports tliat dysmenorrhea occurs with greater severity 
among college women with a sway-back postural condition. Karpo- 
vich* indicates that lordosis may be associated with orthostatic 
albuminuria. Ringo ® obtained a low but definite relationship among 
college women between posture and trunk strength imbalance. 
Moriarity and Irwin ® concluded from a study of school children 
that tlierc is a significant association behveen poor posture and 
physical and emotional factors, including disease, fatigue, self-con- 
sciousness, fidgeting, hearing defects, restlessness, timidity, under- 
weight, and asthma. The Baruch Committee on Physical Medicine 
maintains that many indiWduals with severe ailments and disabili- 
ties may have al>normaI posture as a causative factor. 

Clinical research lias indicated postural involvement in many or- 
ganic abnormalities found in the body. Experiments conducted in 
phvsical education on tlie relationship between posture and physical 
and menial efficiency, however, reveal veiy’ little or no relationship. 
Dca\er ” reports a slight tendency for physical fitness, motor abil- 
ity, and hcaltli to be related to posture, but no relationship so far as 
\ital capacity, intelligence, scholarship, personality integration, or 
Icadcrsliip is concerned. Alden and Top found practically no re- 


** C Fox. ’’Ttic Hctabonilup ot AWominal SlrengtVi lo Selected Postural 
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lationship bct^\cc^ posture and uoiglii t,tal capicit> and intelii 
gcnce, D^GlO^ imn » concludes that (Iiere seems to be a furlv 
definite tcndcnc^ for posture to be positively rehted to athklic 
*101110X0100111 onlv Dunbar** found a positive correKtion between 
posture 'vwd athletic ability but it avis not bigh and Rawles con 
eluded after etpcrjmcntmg with 300 young adult women that -it 
appears there is much current exaggeration of the connection m the 
'idult between posture and performance ofiiciency physic il or m 
tclleclinl W ith college women as subjects Davies’ found ven 
JiltJc, if anv relitionshiplictwecnpostiirj} dacrgcncres and perform 
*1000 on Scott s motor ability tc^t 
KJem and Thomas,’ on the other bind reported tint Improve 
ment in nntntioinl condition was more frerjuciit among children 
who rccciv cd posture tr iming linn among those vvlio did not (espr 
citillij a/nonff thotc tiho aciua})ij improccil their posture) the nic 
of absence due to sichncss for those receiving posture training was 
3S per cent lower m the spring quarter than it bad been m the fall 
wliilc for tliosc not receiving posture tnmmg tlie rate for the 
spring qn irter show til an increase of two per cent over die rate m 
the fall The niuqiic feature of this study was tint a fairly well eon 
trolled experiment was conducted over a period of two years tfms 
the cfFetts of posture tnmmg over a period of time were evaluated 

fx*c7» of Poiture Slaittlnnh 

A common liandicap faced by all the experimenters investigating 
the benefits of posture is that they have lached precise testing m 
stnimenLs and methods for measuring posture all these mvesti 
gators lining used either the silhouette or some form of general 
inspection Dcaier tooX silhouettes of his subjects and judged them 
according to the Harvairil Posture Charts Alden and Top used Ban 
crofts “Straight Line Test as applied to silhouettes DiGiovaniia 


» \ mcent G D Glov inna A Stvih ct »J ^ O" ot All lelic SkIJs ana Strength 
to 11 osc of Posti rp Jlesr/2rcli OuflrtrrO 'o* ^ t’ O' 

H Ri th O D inhar A Si tly of PWh re and Its Relalionsl ip Amcr can PI jsical 

““n'p u p»i> 

Mo..r;bT.y " Vol L'iXVin N= . »v » J) P 

iTAimfn Klen and Leah C Thomas Fmlurc ai^ Physical Fli icss (UasI ngto 
U S Departmtnt of Lalwr Cl Idrcns B»rea 1931/ 
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gave each indiWdual a segmental posture examinaUon and a final 
check-up of general posture by a process of careful inspection, a 
mental comparison being made between the findings in the exam- 
ination and the standards illustrated in the posture charts of the 
Children’s Bureau, United States Department of Labor. Klein and 
Tliomas compared silhouettes with the posture charts of tlie Chil- 
dren’s Bureau. Dunbar used the Bancroft Triple Posture Test. 
Danes used subjecthe postural screening by three judges. 

There is ample proof to substantiate the statement that posture 
standards based upon the measures mentioned are decidedly lack- 
ing in precision and accuracy, a condition that lowers greatly the 
validit>' of the experiments conducted on the relationship between 
posture and die mental and phj’sical traits of indinduals. Curelon 
found that the profile silhouette alone is valueless for quantitative 
measurement or evaluation, as it is misleading and does not repre- 
sent accurately the true spinal curvatures, showing instead tlie 
muscular contours of the back, tlie scapulae, and frequently the 
elbows. Otlicr errors found in the siUiouetteograph method were; 
difficulty in measuring Uie silhouettes exactly due to lack of sharply 
defined edges, caused by improper adjustment of the camera lens or 
improper lighting; the smallness of tlic silliouette, causing bkeli- 
hood of an error in determining the multiplier for the particular 
picture to enlarge the measurement to full size; and tlie photo- 
graphic errors due to improper adjustment of Uie lens or improper 
location of the subject. 

Tlie unreliability of Uie subjective judgment of certain physical 
and mental traits is a well-established fact. In a subsequent study, 
Cureton *'■ found that the subjective inspectional scheme for meas- 
uring posture, as carried out by tluec trained and experienced ex- 
aminers, who had worked intimately with each other for at least 
tlircc years, gave results only 13.4 per cent better tlian pure chance 
guesses as an average in ranking pupils, the mean correlation being 
.51. This study coirolxiralcs the findings of Franzen,** tliat subjec- 
tive judgments of the type made on posture, nutrition, and various 
physical defects included in tlie medical examination arc *’in a fair 
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pcrcentige of cases unrelnble enough to throw consicknhie doubt 
on tJjcjr uschilnc^is " 

Phelps and Kipluith "" question the “Straight Line Test as pro- 
posed b> Bancroft nlicn they state that die position of the mastoid 
witli regard to tlie acromion of the shoulder is valueless because of 
Ihemobihtv of the shoiddere ** 

Thus there maj be seen in the inability of prev lous evpenmenters 
to measure laoslure a fundamental reason why attempts to correlate 
posture with health scholarship intelligence atiiletic activity or 
game condition and similar entena Jiave mostly faded ^\hen 
measures of anj one of these are correJated vvatli posture the result 
will never be higher than the reliability of the posture test There- 
fore until die value or lack of value of posture can be definitely 
established tlie conscientious pli>sical educator must decide for 
Inmself wliellicr llie results derived from good posture are beneficial 
to the phjsical well being of the individual and vvlietlicr or not he 
will continue with posture training 


Tests of AvrpiorosTEJuon Postuue 

Posture measurement has attracted the attention of physical cdii 
calors for man) )cars A number of special instnunenls were 
brought forward in the nineties to measure anatomical and ph)Sio 
logical relationships These included instruments for measuring the 
amount of the pelvic tilt forshowingtlie exact contour of the chest 
for tracing the anteroposterior depth at all points of the tninh and 
for recording outlines of the body and abnormalities of spinal cun a 
ture Otlier approximate schemes for measuring posture have con 
sideralile v line as motivating dev ices in teaching posture such as 
Bancrofts Triple Posture Test Denmstons Double Pole Posture 
Test and Cramptons Morha Da> Tests Tliere are also a number 
of postural scales based largely upon the opinions of experts in the 
field such as tlie Browaiell scale of silliouettes for ninth grade bo>s 
and a similar scale by Crooh for measuring the anteroposterior pos^ 
ture of preschool children Buhl has presented a posturemeter** 
which IS based upon the principle that as tlie posture of the thoracic 
region improves the chest moves forward and upward and die head 
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moves backward, thus improving flic general posture of the indi- 

visual. ^ , , 

All of the tests so far mentioned consist of “over-all postural 
measurement; that is, a general pasture grade is assigned. In these 
instances no attempt has been made to break up posture into its 
component parts. Thus, it is not possible to tell from a posture score 
what parts of the body are weak, or the exact areas wherein the 
individual is defective. No basis is presented upon which specific 
postural exercises may be prescribed. Posture tests constructed re- 
cently break with this procedure and consider each of the parts of 
posture separately, such as the position of the head, the shoulders, 
the abdomen, and so on. Tills is a step in the right direction, since 
“composite” posture scores arc usually misleading and do not give 
an adequate description of the individual situation. 

Subjective Posture Appraisnh 

Phelps, Kiphuth, and Gqff appraisal.^' Phelps, Kiphuth, and Golf 
in their subjective examination procedures for measuring posture, 
painstakingly and effectively describe, uatb excellent illustrations, 
each of the various items included in a complete posture appraisal, 
including the position or alignment of tlie neck, shoulders, thoracic 
spine, lumbar spine, pelvic tilt, overcarriage, chest, abdomen, lateral 
spinal deviation, knees, and feet. Tliis is the best subjective system 
yet proposed. It is subject, however, to all the errors common to 
other types of subjective measurement, as is shoxNm by the results 
of Cureton’s experiments given below. 

Jowa Posture Test.^ The posture test developed by the Women’s 
Department of the Division of Physical Education, State University 
of Iowa, has been used with considerable success. This test provides 
a three-point rating scale for each of tlie following five functional 
conditions: foot mechanics, standing position, walking, sitting, and 
stooping to pick up a light object. Foot mechanics appraisal will be 
described later in this chapterj criteria for evaluating tlie other 
postural conditions are presented here. 


Phelps, Kiphuth, aod Goff, op ctf , Chap 6 
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Sfofif/tng Postlioti 
3 points 

2 points 
1 point 


Correct oii^mcnt of body segmet ts 
Axis through head neck, trunk anti legs ipproximately a 
straight line 

Slight general deviation or moderate deviation of one part 
Marked general deviation 


U clking A CoTrccl ohgnment of body segments 

Rate fls oboie checking particohrlv for any changes from the standing 
position ” 


aiking B \\ ctgbi ilislributiort 

3 points Weight earned only sightly farther fonvard than in the 
stand ng position 

2 points Weight earned in a perpend cular position 
I point Weight earned backward or too far fonvard Note backward 
carnage w Ui B too far forward with F 


Sitting Position 

3 points Upper Inink well balanced over pelvis head erect chest 
high shoulders back (not stiff) abdomen eonlrolled norma] 
upper back curve 

2 points Slight to moderate deviation from above sitting standard 
I point Marked deviation from correct standard 


flw/ng from Sitting Position 

3 points One foot slightly under chair with other foot st ghtly for 
vvartl trunk bent $1 ghtly from hips push up from feet arms 
relaxed hips kept well under body no stiffness 

2 points Fair performance 

1 point Poor performance 

Stoop/ng to Pick Up Light Of lect 

3 points One foot slightly ahead of the other feet and hips well 

under bo<l> bend at knees slight bend at hips rehtivclv 
straight line of trunk badv controlled arms relaxed smooth 
movement bala ice ma ntained throughout object p eked up 
slightly ahead of foot 

2 points \ery sliglt deviation from gwid standard in several items 

listed or modente devlaloti m no more than three 

1 point Markedly inconcct performance especially bend ng from 
hips with knees straight 

In the angiml Iowa Posture Test in additional category ascend 
log and descending stairs is included If desired tlie physical edu 
cator could easily add items involving running jumping carrying 
objects and the like 

Tins test has tlie following to commend it inexpensive easy to 
admmister functional application not being limited to the static 
standing posture individual tesUng requires about five minutes al 
though Lee and 'tVagner claim that 40 chJdren have been examined 
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in as many minutes through group testing methods.^ A reliability 
coefficient of 97 for tliis posture seoring scheme was obtained by 
Monarity 

Woodruff body alignment posture testP A body alignment frame 
was designed by 'lA'oodrufF to avoid the time consuming and expen- 
sive photographic techniques of posture examination while provid- 
ing a more reliable procedure than sMlvjcctivc appraisal alone. Tlie 
construction of this frame is shown in Figure 7.1. Tlie nine strings 
running lengthwise of the frame arc three-fourths of an inch apart. 
The center string is a different color for easy identification. 

In using the frame, as showm in Figure 7.1, a base line six feet 



Courtesy of Janet Woodruff, School of Health and Phijucal EducaUon. 

Unicersity of Oregon 

Figure -.1. SVoodruff Posture Frame; Equipment amt Measurements 


r' B odv Meclamiet and Con- 
mng UhUadelphja V\ B Saunders Company, 1049). p 2S3 
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Janet Woodruff. School of Health and Physical Education. Unnersit)' of Oregon. 
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ImiR is (In«-n on tlio Door jt riRhl to i wall ll.o frame is 

ccnicrtd a\ Ujc end of ihii hnt and at n^fit angles to it Another 
line oni, nicli wide is drissn on llic wall pcrpendiculir to tiio floor 
mil iiiltrsctting lilt line on the Hoar A one and one half inch line 
fs drawn ptipcndicnlar to the base line three feet one inch (inclu 
sivc of the line) from the will 
The subject slinds bttuctn tlie bodi alignment fnme nnd the 
ujtlj the left Side touird the tester The Jeft foot is plicod in 
siiclj T position tint the ankle Itonc w opposite the free end of the 
one nnd one Inlf inch Ime the nglit foot is placed parallel to the 
left foot Tlic subject should then adjust the foot position so that 
tlie base line nins under the lop of the instep A natural standing 
position looking straight ahead is assumed bj the siilijcct Hie ex 
amlner lakes a position ten feel «i front of the fnme 

In guing tlie test tin examiner looks llirougli tlie frame nnd lines 
tlic center string of the frame uith the uall Ime For perfectly bal 
nneed postnrt the ‘'plumb line’* test ipplics m which the center 
string if (he posture is perfect passes in front of ll c ankle joint 
just In front of tlie dimple Whmd the knee cap through the center 
of the lup and shoulder joints and through (he mastoid process 
Poslurt. sconug is lecomplished b> judging the deviation eitlier 
forward or backward for the number of strings for eacli of the fol 
lowing segments from the one directly below f therefore not neccs 
sariU the deviation from tlie center string each tune) ankle knee 
hip sJiouhJtr head A score of 25 shows no deviations from this 
hne one point is deducted for each siring deviation For the first 
test given college women the mean posture score is around 20 the 
range of scores is from 16 to 25 

H> the test retest method 60 percent agreement was obtained m 
scoring overhang which denotes tlie distance the shoulders are 
earned posterior to tlie center of the hip joint 

Ohjerticr Pasture Tests 

A number of objective posture tests have been proposed most 
of winch require eillier special apparatus or some form of photog 

rapliy or both ^ , i i 

Curcton ? posture incastiremcni One of the first tliorough ami 
yses of objective posture measurement was made by Cureton who 
studied the vahdil) of V arious posture testing devices and attempted 
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to measure objectively many oE the separate items included m the 
Phelps and Kipliuth posture appraisal 

Cureton’s first task was to determine the validity of various in- 
struments proposed for posture measurement, including the con- 
formateur, the spinograph (a spine-tracing device), and the sil- 
houetleograph.'^ Preliminary measurements utilizing all three de- 
vices were taken on 15 subjects, tlie conformateur and spinograph 
giving comparable results, but the silhouetteograpb being greatly in 
error. A manikin was next measured with the various devices, in 
order to eliminate the errors resulting from the inconstancy of the 
subject in assuming the same position exactly in a series of trials. A 
metal conformateur with measurements taken directly from tlie rods 
was found to be superior to other measurements taken separately in 
order to record conveniently the posture picture. A recommended 
procedure, proposed after additional research, called for a combina- 
tion of the conformateur, as perfected by Cureton and Gunby, and 
the silhouetteograpb. Details for the improvement of the conform- 
ateur will be found in the reference. This conformateur lends itself 
readily to use in combination witli the silliouetteograpb, allowing a 
double check upon gross errors and the opportunity of obtaining 
quantitative results. It also provides a personal picture, which may 
Iiave value in motivating the subject to improve his posture. 

In a subsequent experiment, Cureton, Wickens, and Elder 
studied the reliability and objectivity of four postural areas, as fol- 
lows; (1) the position of tlie bead and neck; (2) the alignment of 
the chest and abdomen; (3) the position of the shoulders; and (4) 
the alignment of the spine. A comparison between subjective judg- 
ments by experts and an objective measurement of each of tlie pos- 
ture hems rnchidcd in the study was worked out lor reliability and 
objectivity, the comparison being made by converting rebability 
and objectivity coefficients into a rough per cent estimate by using 
the predictive index. The objective measurement schemes were 
shown to be frorn two to five times as reliable as the subjective 
inspcclional mctliod, depending on the part measured; and from 
tlirce to fifteen limes as objective. 

Cureton did not attempt to define cither good or bad posture, nor 


’nioji^s K Cumon. “The Validity of Antero-Postcrior Spir 
llnraTch Quariertv, Vol. 11. No 3 <October 1931), p lOl 
« T. K Currton. J S. Wickens, and N. P. Elder, op cit 
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did he present norms for evalnahng postural status In a subsequent 
studj however, he stated that postural measurements do not cor- 
relate highly uiti, each other, most of the relations of distiuctlv 
different items being below 30, a fact tliat supports the belief that 
each aspect of posture ts due to specific mechanical forces and 
neural learnings, and tint each must therefore be dealt with spe- 
cifically ^ 

Wellesley posture measurements WacEuan and Howe,*^ m 
s(iid>mg the posture of girls and women, recognized what Ciireton 
subsequently pro\ ed, that in photographs and silhouettes tlie profile 
picture alone does not accurately represent tlie true spinal curva 
tures In an attempt to locate the actual position of tlie spine from a 
photograph of the subject, aliimunim pointers, 9 cm long by 4 mm 
wide and M gtn in weight, were attached at the end of the sternum 
on the prominence of the first piece of the sacnim, and on the spin- 
ous processes of every second vertebra beginning with the 7th cer- 
\ ical B) measuring inward the proper distance from tlie tips of the 
pointers, the real position of the chest and spine is located and 
drawn on the picture regardles of the musculature of tlie bach or 
projecting scapulae, arms, or other protuberances 
The following postural measurements may be made by tlie toch 
niqtie developed b> MacEwan and Howe. (I) the amoimi of an- 
teroposterior curvature in the dorsal and lumbar areas of the spine, 
(2) the amount of segmental angulation and body lilt, and (3) the 
position of the head and nech Tlie sum of these three measure 
ments gives the individual’s posture grade on a numerical scale of 
1 to 25 This numerical scale may be translated into a letter grade 
A-b to E— inclusive 

Vahditj for tins posture test was claimed on tlie grounds that the 
Ixattcry of measurements was in reasonable agreement with the 
composite judgment of a group of phjsical educators who were out- 
standing auf/jon'fies on the posture ^ girls and uomen UOfh 243 
subjects used for intensive study, the correlation between the cri- 
terion posture grade (hve judges) and llioracic depUi was 4f, and 
between the criterion posture grade and lumbar deptli. .56 


■’^Thoma'! K Ciirefon Bodily Posture as an Indicalor o{ Fitness” Suppkmfnf ta 
the Research Quaricrhj V'ol Ml, No 2 (May 1941) P JVKti.ry.- 

-»C G VlacEwan and E C Howe An Ofjiwlne 
Research Quarterhj Vol III No 3 (Octobo- 1932), p 144 


159 



MEASUREMENT IN REMEDIAL WORK 

Wtckens and Kiphutk posture test. \Vicl\ens and Kiphuth de- 
signed a posture test for use wth men at Yale University. This test 
utilized certain of tlie Cureton measurement procedures; instead 
of the conformateur, tlie Wellesley aluminum pointers were em- 
plojed to locate the actual position of the spine; photography wss 
used to record the image. Before tlie student was photographed 
the following specific points on the left side of the body were 
marked with a black flesh pencil to ser\'e as landmarks for deter- 
mining segmental alignment on the picture: tragus of the ear, front 
tip of the shoulder, acromion, greater trochanter of the femur, sty- 
loid process of tlie fibula, and center of the evtemal malleolus. In 
order to determine tlie amount of anteroposterior spinal curv’ature, 
five aluminum pomters were attached to tlie back, located at the 
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spinous process of the 7tli cerMcal vertebn, tlie greatest convexity 
bacbvard of the dorsal curve (he point of inflection between dorsal 
and lumbar curves (the point where the curve reverses its direc- 
tion), the greatest convexity backward of the lumbar curve, and the 
most prominent part of the sacrum One pointer was placed at the 
lower end of the sternum to determine the carriage of the chest 
The feet were adjusted so that a plumb bob fell through the external 
malleolus, and tlie anteroposterior photograph was taken 
After the negative had been developed and the picture pnnted, 
small perforations were made at the proximal ends of each of the 
pointers, through the flesh pencil marks, and at the flesh hne of the 
most protuberant part of tlie abdomen Tlie glossy side of the pic 
ture was placed face down on the frosted glass surface of a mimeo- 
scope illuminated from underneath, thus making tlie picture trans 
parent, measurements were made on the back of the photograph 
Tlie following measurements were taken as illustrated m Figures 
72 and 73 


measurement 
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Head and Trunl. The position oi 

sealing the angle made hj a honztmlal ^ar (Angle E) 
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the sternum then the angle formed b\ a line from the w 
part of the abdomen through the end of the sternum on 
line through the 7th cervical will be 90 degrees or greater ^ 

liand if the abdomen extends bevond the sternum, the ang 
|«s than 90 degrees (Angle B) , .v- nncle ma' . 

6 Sboiildcrj The shoulder angle was determined b> scaling r-nm th® 
b\ a honzontal line throu^ the 7lh cervocal and a Measnia'*’ 


cerMcal through the front lip of the shoulder (Angle ^icall*"®* 
with vernier calipers the honzontal distance between two ^e no* 


erected through these points gives a linear rating of the should 
s^tion . 

i Tfiinb An important item m segmental alignment is the ° pcf^ 
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the poults were affixed by hio different examiners independent of 
each other The following coefficients show the precision of afljMix' 
the pointers and scaling the pictures 72 for head and ncch, S5 for 
kjphosis, and 73 for lordosis Duplicate sets of 100 pictures were 
graded by two different examiners with correlations of 96 and 97 
for the same three measurements Tims the application of the mens 
urement procedures to the photographs has a high degree of con 
sistenc>, when the whole process of preparing and photograplmig 
the subject is repeated, the objectiutj coefficients are only shglitK 
better than tliose obtained by Curelon with Ins conformateur pro 
cedure 

Subsequently, a method of taking PhotoMetne posture pictures 
for use xvith the Wickens and kiphuth posture measurements was 
developed at lale Umv'ersily** B) a system of mirrors pliccd m 
specific positions, four images of the individual from the following 
four angles are produced in a single exposure left side, front, rear 
and oveihead Before taking tJie picture, the subject is prepared 
witli ahiminum pointers and bodv markings as for the Uickcns 
and Kiphuth metliod From slides of the photographs, images of 
one half life size are projected on a screen from which measure 
ments within a tolerance of I/16th inch in 72 inches mav be made 
In addition to the Wickens and Kiphuth posture measurements the 
PhotoMetric picture permits an assessment of shoulder displace 
ment 

A distinct advantage of the Wickens and kiphuth technique is 
that it can be applied without the use of a conformjteiir Silhonellts 
could be used instead of pholograplis b) utilizing Curctons schenu 
of lights over essential points on the body, such as the tragus of the 
ear, the acromion, and so forth 

Afnsser/s posture iecfintquc’” In selecting the eomlmntion of 
bod> adjustments which best rcficct the total posture of the bodv 
\fassty developed a criterion composed of the eomhinwl ratines of 
three qualified judges The Ciireton Gunb> conforrnateur techmqur 
was utilized to record posture, with small angle iron pointers in 
stead of lights being used to designate such landmarks as would be 


>■ Pl,el[« I..ph,Ui, ”>1 Co® ^ (or Mororoo* Ao 

H Morro) A CnlW NW » \„I \H 

terior Pfftlinor Fosturc with s Shnpiilfa tfcoo i 
No 1 (Xfnrch JW3) p 3 
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invisible in the silhouette. From the resultant silhouette, 30 angles 
and seven linear deviations representing segmental alignments were 
made The Kellogg, Goldthwaite, and MacEwan-Howe posture 
tests were also investigated in relation to the criterion. 

As a result of tlie study, tiie following angles proved to be of 
greatest significance in over-all posture evaluated: Angle I, head 
and nech-tnml: alignment; Angle II. trunlc-bip alignment; Angle HI, 
hip-thigh alignment; and Angle IV, thigh-leg alignment. This com- 
bination of angles resulted in a multiple correlation of .985 with the 
criterion. It was also found that the Kellogg measurements of head 
angle,” "chest ratio," and "pelvic obliquity" were fairly satisfactory 
as a measure of posture. The multiple correlation with the criterion 
was .855. 

Center of graiity test. Before leaving anteroposterior posture 
measurement, it might be well to review briefly the center of gravity 
test reported upon by Cureton and Wickens,®^ together with its rela- 
tionship to posture, physical fitness, and athletic ability. The “grav- 
ity line” is frequently referred to in posture and corrective physical 
education books; its significance in indicating the stance and align- 
ment of the body is repeatedly implied. The apparatus used by 
Cureton and Wickens consisted of a balance board, supported at 
both ends from the center of a weight scale, such as the Toledo 
dial scales or the lever-arm type, with a vertical pin located in the 
exact center of the board. The subject stands on the balance board 
in a normal postural position, facing in the direction of tlie length 
of board and with his internal malleoli lined up even with the ver- 
tical pin. The examiner balances the scales, first the forward one 
and then the rear scale, until both scales have their lever arms 
swinging freely between the guide stops, or reads the weights di- 
rectly, if the Toledo dial scales are used. The scales are read and 
both readings recorded. Onc-lialf of the weight of the board is 
deducted from each reading. Tlie individual's score from the 
weights, showing bow far the center of gravity is being balanced in 
front of the internal malleoli, may be read directly from a prepared 


Ih!mTn Wlckciu. -The Center of Gravity Test of the 

ReUtlon to Posture, PJosical 
I935)?p Sj ^ Quarterhj, Vol VI. No. 2 
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..R, the posture measures, as the "ll'Tod nTcLXc 1 ^e 
obiective tests requires espensive equipment and ; 

expenditure of considerable time. Tlus drawback is also ^ 
Ollier good tests in physical edueaUon and is not 
an insurmountable obstacle. Such a queshon 1'™’^ ^ 
bv physical educators after a careful consideration of tlie « ^ 

b'e obmiTed from the subsequent program. If -i- 
posture traming is to be a part of the physical education progra . 
then the expenditure may be justified. 


Lvteral De\’iation of the Spine 

Fit 2 “ descnbed a "scoliometer” for measuring and graphically 
plotting lateral cunatures of the spine, which consisted o tans 
parent celluloid. 2/100 in. in thickness, 52 cm. in length, and lb cm. 
in width, ruled with longitudinal gradabons I cm. apart and lion- 
zontal gradations 4 cm apart. Two small level glasses, the tu es 
of vsliich were bent to tlie curve of a circle of 12*inch radius, were 
attached to the celluloid; one of these vsas fastened at a right ® 
to the longitudinal lines (A) and the other was fastened at a rig i 
angle to the horizontal Imes (B). The subject was prepared by 
iiig xrith a skin pencil the tops of the spinous processes of the 
xertebrae, tlie posterior-superior spines, and tbe spines and lower 
angles of the scapulae. The major purposes of this dexice are as 
folloxxs: 

1 To detennine lateral curvature of the spine the scoliometer x\as placed 
upon the hack in such a wav as to bring the zero point of the longitudina 
scale to the tip of the 7th cervical vertebra and to bnng the end o 
the mid-v ertical line to the cleft of the bultocl.s, after which the deviation 
was read through the transparent celluloid and the pomt of 
convexity determined from the horizontal Imes The entire curve may be 
plotted b> designating the deviation at each successive horizontal Ime 

2 To determine lateral deviabon of the spine w^th reference to a true xer* 
tical midlme (lateral tilt)' the scoliometer was placed upon the back 
with the zero upon the 7th cervical process and the bubble of level A 
upon its index The lines of the scohometer are then vertical and the 
measurement can be made 

3 To determme lateral lilt of the pelvis, after spotting the antenor-supenor 
fliac spmes with the sim pencil, the scohometer was applied so that 
die longitudmal hnes were horizontal as determmed by level “B,” and 

*• George XV Fitz, "A Simple Method of Measunng and Graphically Plotting 
Spinal Curvature and Other Avs>’inetncs by Means of a Nevv Direct Reading Scob- 
ometer,** American Phytlcal Education Rctfetc, Vol XI, No 1 (March 1900), P 
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the zero line was adjusted to one of the antero-snperior spines, after 
which any unevenness m tlie Ie\el of the pelvis was discovered arwl 
measured. 

4. To determine the shoulder levels: ivjth the scoliometer in a horizontT.] 
position, as determined by level “B" the difference m the levels of the 
shoulders was detected and measured 

Believing that tlie scoliometer had definite possibilities for ob- 
jective measurement of lateral deviations of the spine, Clarke and 
Sliay conducted a study of its use as a precision instrument.*’ A 
scoliometer was constructed after tjie manner described by Fitz, 
except that tlie prescribed levels were omitted. Thus, the experi- 
ment was limited to the measurement of lateral curvatures only. 
The use of the Clarke-Sliay Scoliometer is shown in Figure 7.4. 
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An objectivity coefficient of .89 was obtained for the Scoliometer 
Test, when successive measurements were taken within a siior im 
(tlie back markings not being repeated). It was not entirely sa is 
factory when the measurements were made after the lapse ° ^ 
eral days, the correlations being approximately .60 for both rehabi • 
ity and objectivity. Considerable doubt, however, exists concerning 
the subject’s ability to assume the same position each time ic is 
measured. Marking the entire back proved most exact. 

The following criticisms may be made of the scoliometer as a pre- 
cision instrument in measuring lateral curx'alurcs of the spine. 

1. The main difficulty encountered in the use of the scoliometer 
is in keeping the celluloid from twisting, especially when project- 
ing scapulae tend to displace it. 

2. The scoliometer is too short for the taller individuals. 

3. If only lateral deviations are measured, the scoliometer may 
advantageously be made smaller, reducing its width by one-bait. 

Another method of objectively measuring lateral curvatures, the 
Taut-String Test, was also tried. This lest consists of stretching a 
string from the 7tb cervical to the 5lh lumbar vertebrae, and noting 
the amount of lateral deviation from the string. In conducting this 
experiment, inside calipers were used for measuring the curx'ature 
and a steel metric rule for determining the amount of deviation. 

The Taut-String Test as administered was found to be slightly 
superior to the scoliometer. Criticisms conceminE its use are as fol- 
lows: 

1. Difficulty is encountered in keeping the string straight between 
the 7tli cervical and the 5th lumbar vertebrae, especially when a 
pronounced kyphosis is present and bows the string posteriorly, and 
when the lateral curvature is of such a nature tliat tlie erector spinae 
deflect the string sideward. 

2. Difficulty is also encountered in measuring the deviation when 
the convexity is in die lumbar area and the individual has a pro- 
nounced lordosis. Tlie string is then two to three inches from the 

sighting the calipers llirough this distance is not easy. 

3 . The point of greatest convexity of the curvature is occasionally 
iound to be in error when only one mark on the back is used, as con- 
trasted with measures where the enUre back is marked. 

16S 
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4 An assistant is required m giving tlie test m order to hold the 
string while tlie calipers are being applied 


Toot \lEAsanE\fEVT 

Examinations of the feet have generally consisted of subjective 
checVings of certain foot cliaractenstics considered indicitive of 
the status of the foot Among tliese have been such characteristics 
as the following angle of stance inWe oierJmg Jitiglt of the 
longitudinil arch bowing of the Achilles tendon pronation or su 
pmalion foot flexibility presence of callouses on bottom of foot and 
the like Pronation or inward rolling of the 'inlles vvith resulting 
disalignment of tlie feet and legs is tlie most vvidel> accepted cri 
tenon of fool weakness and strain Kelly** reported tl at 50 to 60 
per cent of tlie child population shows pronation to a greater or 
lesser degree However she points out functional foot complaints 
are relatively uncommon among children nnd ver) common amonj, 
ndults To identify and correct potential foot disturbances is a logi 
cal purpose of remedial ph>sjcal education 

Pam on Pressure 

Kell) studied 33 anthropometric and X raj varnlilcs with throe 
groups of children eight to fourteen >ears of 3^,0 to determine Utcir 
relative effectiveness in idcntif)ing entern of polcntiall) piinfnl 
feet Tlie three groups of children were ns follows (I) 73 cliildrcn 
judged to Inve symptomless iiormnJ or well aligned feet and legs 
(2) 52 children were sjnnptoniless but with markedi) vvenk or 
pronated alignment (3) 51 children reported persistent svmploms 
typical of functional foot stnin Both promted nnd pjinfiil gro ips 
showed greater flevibilitv ihnn the normnl group with regard to tl c 
arch the ankle nnd tlie trunk and hamstrings and simiHr hut less 
slgnificnnt greater ffcvibfhtv m ten of e/even ncWitiofn? tarc'thks 
studied Pain on pressure to the sole of the foot differeiitfnted the 
normal from tlie painful feet and flie pronated from Uic pninfiil 
feet 


50 Fllcn D Kelt) “A Co:niMratI -c Si dj of Stmel ^ " "f nr\/i 

Promted and Painf 1 Feet Aniong Chltren. fff owA 
4 (December lOf) p '’91 
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The following three pressure points were used to determine the 
presence of pain in the foot (1) under the junction of the first an 
second metatarsals with the first cuneform bone, (2) under the in 
sertion of the tibialis anterior muscle, and (3) under the posterior 
insertion of the plantar-calcaneo-navicular ligament into the ca * 
caneus bone As shown in Figure 7 5, the subject lowers tlie weight 
of the leg and foot onto a half-inch diameter padded nailhead, 
which is resting on the platform of a bathroom-type scale With the 
foot relaxed, the minimum pounds pressure required to elicit a 
pain response is the score used If no pain is recorded at 12 pounds, 
the pressure is automatically discontinued 



Courlcsy of Ellen Keth 

Figure 7 5 Kelly Test for Fool Pain Systems 
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loica FoohMechamcs Test 

As indicated aboie, a foot mechanics lest was included as a part 
of the Iowa posture battery for college women In tahng ^ • 
each subject walks ten steps fo^rd and 
tester obsenes heel toe walling from the side T'us d.ort wa^k 
repeated while the tester checks on toeing straight ahead from 
front The test is scored as follows 

A lleelioe icalhn^ .u first weicht transferred through 

^ ,n pipp... acnon. 

Spring in walk 

2 points Fair performance 

1 point Poor performance 

B Atence of pronnlioa ^ malMas, no 

= ^;:rkXils,rn “a i n-calar, no inward bowong 

of heel cord 

2 points Some pronation 

1 point Marled pronation 

° "tSl" Fee. parallel . wry sight ansle of toe, n6 out is permissible 

2 points Moderate toeing out 

1 point Marked toeing out 

The Foolpnnl Angle „[ 

The use of footprints as J,L of several studies Foot- 

the heiglitof the arch, ;;::,':^Lily taken and yield pic 

prints have become popid'r. . ^ Xlicv also lend them- 

tines easily Footprints may be made with a 

selves to objective ™L ,ces One homemade device for 

pedograph or with homemade dcvim j, 

taking footprints consists p.^gjspnnt ink is rolled on the 

IS stretched hglit rubber ordinaty p P 

underside of this " e'-l'-' “‘‘j’" £ 

This device is luerpensive, Ules underside of the 

tion shows the nSiss.ly of coustanUy re-applying 

foot Its mam ‘>“‘’™",,/s„bber sheeting 
the fingerprint ink to ti 


8 State Umvenity of Io"’'a ‘ 
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The first attempt to measure footpnnts was made by Scbw^ 

.Mmon^lted the footprmt angle anglers based 

that as arches become lugher. arch angles increase *‘“<iily ®oth 
Sclmartz and Rogers" obtained higli rebability coefficients for 
this angle but failed to mdicate objectivity for the measuremen 
Clarhe,*' however, b> refining the method of determining ® 
angle was able to obtam a reliability coefficient of 9' 
jectiMty coefficient of 9S Cureton subsequently verified Clarkes 

The procedures used m sconng the footprints, as dlustrated m 
Figure 7 6 follo^^ 

1 Dnw a line to represent the medial border o( the fi»t betw^ the 
points o! the impnnt at the base of the first metatarsal tone (base 01 
the big toe) and the calcaneous 
or heel bone 

2 Locale a point where this hne 
touches the impnnt on the m 
ncr side of the big toe 

3 Then, \Mth a ruler held on 
point, swing It do\Mi from the 
toes until It just touches the 

— -- edge of the pnnt on the inside 

FiRure 7 6 Tlie ClarLe Foolpnnt Angle of the arch, and draw a line 

from the point across the pnnt. 
No while paper should show bel\%een this hne and the pnnt 
4 Measure the angle at the junction of the two lines wth a protractor 



The a\erage or normal footprint angle for adult males is placed 
at about 42 degrees Some question lias been raised, ho\ve\er, as to 
whether the footpnnt angle actual!) measures the height of the 
arch Cureton^’ pointed out that the footpnnt shows the fleshy 
pads and musculature of the plantar surface of the foot rather than 
the bon) alignment of the arch He did, however, definitely prove 
that the footpnnt angle does measure the external hei^t of the 


L Stiwartz, IL H Bntton and J R- Thompson Studrej jn Physical Decelop- 
mmi and Posture U S Public Health Bulletin No 179 (Washington Gos eminent 
Pnnting OfTce 192S) 

* Fredencb Rand Rogers FvruJamentaJ Admmlstrcrttce Measures in Physical Edu 
cation (Newton, Mass Pleiades Company 1932) p 99 

n Hamson Clarke “An Ob)ecti\e Method of Measuring the Height of the 
Longinidmal Arch of the Foot ” Research Quorfcrfy Xol I\ No 3 (October 1933) 
p 99 

♦“Tliomas K Cureton “The %alidity <rf Footpnnts as a Measure of VertiW* 
lldgl i of llic Arch and Functional Efficiency of the Foot," Research Quarterly 
\o1 \1 No 2 (May 1935), p 70 
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arch, when he obtained conelalions of .86 and .96 behveen it and 
the height of imprints made in moist sand (sandbor metliod). 

Cureton furtlier found that the height of the arch, as measured 
by either tJie footprint or tJte sandbov mediod, was not a significant 
factor in the functional eiBciency of die foot. These data explode 
the popular theory that a measure of the external heigfit of the 
arch may he used as a diagnostic device in the selection of in- 
dividuals needing foot correction. Apparently, therefore, the prin- 
cipal value of the footprint angle is to measure the increase in arch 
height in those cases selected by other means for treatment, and 
then only where arch height is one of the factors involved. TJie 
footprint, however, is a motivating device, whidi, like the silhouette 
in posture training, portrays to tlic indiv’idnal obvious facts con- 
cerning die condition of his feel, thus emphasizing in his mind the 
need for correction. 


FLEXiBiLm* Tests 


Tfie Goniometer 

In a literature review, Moore*’ has shown that goniometry, or 
the use of Instruments for measuring the range of motion in joints 
of die body, has been discussed since the turn of the century. The 
medica] needs of bodi ’tVorid U'ars intensified its use in evaluating 
the rate of improvement of patients recovering from orlliopedic 
disabilities. Many types of goniometers have l>een devised; gen- 
erally, measurement is based on degrees of a circle. 

One form of the goniometer is illustrated in Figure 7.7. This 
device consists of a 180-degree protractor widi extended arms, 
constructed from plexiglas. The two arms are 15 inches long; the 
one at the zero line is fixed, the other movable. A winged nut at 
the center point where the two anus meet may be tightened to 
hold the movable arm in position once the measurement is made. 

Tlie application of the goniometer is simple. For e.xample, if the 
range of motion of the elbow joint is to be tested, the arms of the 
goniometer are placed parallel witlr the upper and lower arms of 
die body, with the center of motion at the elbow joint; readings are 
taken with die elbow fle-xed as fully as the disability permits, and 


«^^argaret L. Moore, “The ‘f 

of !hc Literature," J’/it/ricoi T/irropy Bccfrtr, Vd. XMN. No. 6 (June 1 & 19 ). P • 
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Figure 7.7. The Goniometer. 

again with as full extension as possible; the difFerence between tlie 
two readings represents the range of motion. 

Leighton Flexometer 

Another device for measuring the range of motion of several 
joints is Uie “flexometer,” developed by JaeV Leighton, illustrated in 
Figure 7.8. Tliis instrument is equipped xxitli a rotating flat circular 
dial, marked off in degrees of a circle, and a movable pointer. Both 
the dial and the pointer alwa>'s point upward and coincide when the 

instrument is placed in op- 
erating position. A locking 
device is provided for the 
dial and another for the 
pointer. In use, the instru- 
ment is strapped on the 
moving part being tested. 
The dial is locked at one ex- 
Figure 7.8. Leighton FleTOmetcr. treme position (f.e., full 
flexion of the elbow'); the 
movement is made and the pointer is locked at the other extreme 
position (i e., full extension of the elbow). Thus, the direct reading 
of the pointer on the dial is the range of motion w’hich takes place. 
Twenty-one flexibility tests hav’e been devised, inv’olving movements 
of both trunk and extremities. Reliability coefficients for the various 
tests range from .889 to .997. Average range of motion for the tests 
are given in the reference. 


u JaeV R. Leighltm, A Simple Objective and Reliable Xleasure o£ Flexibaity,” 
Racarch Quarterltj, Vol XlII, No 2 (May 1M2), pp 205-216 (DesenpUon of 
miproied instiuinents- corresi>ondence wlh author ) 
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Trunk Hip Flettbihly Tests 

General bod) flexibibfy represented bv hip and bacb flexion 
Ins long been of interest to physical educators as body suppleness 
has been considered advantageous in physical performances A 
number of tests have been proposed to test tins trait Tljc Lcigbton 
flexometer and the Cureton test max be used for this purpose Sc\ 
eral others are described below 

Scott and French bobbing test *' A 20 inch scale marled in half 
inch units is attached to a stable liencli or chair so that half t! e 
scale IS above and below the level of the bench An altcmalivt 
method is to arrange the scale so tint the bench level is zero willi 
half inch deviations progressing upward and downward from tl at 
point The scale slioiijd not bo wore than four inches wade 
In taking the bobbing test the subject stands with toes even with 
the front edge of the bench and touching Uic edges of ll c scalt 
Tlie arms and trunk are bent forward fingers in front of tlic scale 
The subject then bobs dowaiward forcefully three or four times 
leaclung equally with the fingers of Iwlh hands Tlie kaiccs must lx; 
kept straight The score is the lowest point reveled in the series 
of bobbings An alternative test score is the reach attained and held 
for tvvo or three seconds 

Foley obtained a reliability coefficient of 93 for the standing, 
bobbing test with college women as si;b/ect> S«>tf and rrench 
also describe a sitting bobbing test m the reference 

Wells and Dtllon sit and reach lest " The equipment for tins test 
consists of a platform scale two gymnasium (stall bar) benches 
and a piece of rubber malting alwiit four feet square The plilfonn 
scale consists of a scale similar to that used bv Scott and French 
described above with a center line marked zero and with plus 
and minus scales on cither side of die rem line Tlie supjvort for thfs 
scale is in the form of an elongated phis sign made of IJ incl) Iwards 
resting on their edges For convenience these arc referred to as 
the cross board and the stem board Footprints are outlined on ll < 


«\| Glabi Scott and Esther Frcnc! C«J«lon n rti/ifca/ FMcatian fS 
Louis C \ \iostv Compm> ISW) p- ISl ^ « 
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Rfhtcd to B ltd" Microcarded Doctoral Dfssertaton Sta c la miy 
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cross board, one on either side of the stem board. The scale is at- 
tached to the upper edges of the support in such a way that when 
the subject is seated on the floor with the feet against the foot- 
prints, the zero line coincides with the near surface of the cross 
board and the minus values are toward the subject. 

The equipment is placed near a wall. The two benches are placed 
side by side on their sides about 12 inches apart, with their legs 
against a wall. The scale is placed between the benches with the 
cross board braced against the benches. Tim nibber matting is 
spread on tlie floor in front of and partially under the scale. 

In taking the test, the subject sits on the rubber matting, legs 
separated just enough to straddle the stem board, with the feet 
placed on the footprints and pressed firmly against the cross board. 
The arms are extended forward with the hands placed palms down 
on the upper surface of the scale- In this position, the subject bobs 
forward four times and holds the position of maximum reach on the 
fourtli count. The knees must remain straight. If tlie hands reach 
unevenly, the hand reaching the shorter distance determines the 
score. Tlie score is taken to the nearest half inch. 

KrausAVeher floor-touch test. Tins test will be described in Chap- 
ter 8, as an item in the Kraus-Weber Test of Minimum Muscular 
Fitness. Suffice it to say here tliat it consists of tlie ability to touch 
the floor from a standing position, keeping the knees straiglit. 

An evaluation. Tlie importance of trunk-hip flexibihty in motor 
performance is yet to be proved satisfactorily. In a number of 
studies, low correlations were obtained between motor ability tests 
and body flexibihty- McCue^’ found tliat college women who had 
a past history of greater physical activity tended to be more flexible 
than did less active college women. Olson, also with college 
women, found no significant relationship between flexibility meas- 
ures and Uie Scott Motor Ability Test. However, she did obtain low 
relationships between lateral trunk flexibility and tliro\ving distance 
and between knee flexibility and jumping, running, and body 


M I* “Flenbihty Afeasures of College Women," Research Quarterly, 

Vol XXIV, No. 3 (October 1953), p 316 

Investigation of the Relabonship of Anlde. Knee, Trunl., 
and ShmildCT Flexibility to General Motor Ability,” Microcarded .Master’s Thesis, 
Umvcrsity of Oregon, 1956. 
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manetnerability performances With college athletes, L.e]ghton 
presented CMdence that the number and kind of specialized flexi 
bility performance abilities \aiy significantly among different spe 
ciahzed skills, and that these vanations do not occur for all move 
ments nor for the same movements among different special skill 

groups . 

It Ins been mule tsell established b> a namber of mvesligators 
that girls at most ages hue greater tnml. hip dembitity Uian boys 
Also, boys appear to lose in flexibility as tlicy enter the 
period, altlimigb they do not lose amplitude ™ 

body” With boys 10 to 18 years of age, Leighton ‘ found that 
flexibilitj abilities varied with age eight decreased 
seven decreased crraticall), and one showed it ® ” increase 

a study by Huppnch and Sigerseth “ girls were ™ sl^owed a 
m Qcxibibly from six to twelve years of age. and 

‘''^correlations between flexibility and antluopome^ 
ures are low With college “a,.,; hobbing test and 

relations between the Scott and French s , 09 witli arm 

the following 16 tviUi height, 15 wiA vs SlTaw, and 

length, and 30 witli trunk and arm length Mathews, Sl_^ 

Bolinen “ obtained similar following iiilerarrelations be 

latter investigations obtained tlic 95 between Kraus Weber 
tween flexibility tests for I ip flexibi 1 y Weber and Leigh 

and Wells sit and reach tests, 80 be Jexometer and Wells 

ton flexometer tests, and 74 bctxveen Leighton flexom 
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Cable-Tension STnENcni Tests 

In medicine, physical therapists have used "manuar tests to 
measure the strength of muscle groups weakened or impaired as 
a result of disease or injury. These tests ha\ e been used to determine 
the strength status of affected muscle groups at the beginning of 
tlierapeutic exercise and, periodically, during the period of treat- 
ment in order to follow their improvement. In applying these tests, 
the examiner subjectiscly estimates the ability of muscles to over- 
come gravity and resistance applied manually. Williams ^ has 
presented the development and use of this form of testing. Daniels, 
Wilhams, and Worthingham have carcfully'^ described the tech- 
niques imolved in the administration of these tests. An early 
objecth e-type test for measuring the strength of muscles activating 
various joint movements was devised by Martin, in which a spring 
balance was used for mcasunng the strength of hventy-tvvo muscle 
groups. In this test a shng was fastened to the extremity with llic 
pull at right angles to the long axis of the hmb. An assistant held 
the spring balance, fastened to llic oilier end of the sling. The sub- 
ject contracted the muscle being tested and held it against the pull 
of tlie sprmg balance. 

More recently, Clarke®’ adapted tlie tensiometer,®’ an instrument 
designed to measure the tension of aircraft control cable, for testing 
tlie strength of individual muscle groups. Cable tension is deter- 
mined from the force needed to create offset on a riser in a cable 
strctclicd bchcecn two set points, or sectors. T/us tension can he 
converted into pounds on a calibration chart. Thirty-eight strength 
tests w’ere subsequently’ devised to measure the strength of muscles 
activating the following joints: fingers, tliumb, wrist, forearm, 
elbow, shoulder, neck, trunk, hip, knee and ankle. 

Research in tlie construction of these tests included: determina- 


8\Ia^ Williams, “yanual Muscle Testing Development and Cuirent Use,” 
Second Congress Proceedings, World Confederation for Ph>sical Therapy. 1956. p 

Manan Williams, and Cathenne XVorthingham. Muscle Testing 
(Philadelpma W B Saunders Company, 1&17) 

(I9’f) p Vusctilar Effiaencj,” Physiological Recietc, Vol I 

Mu^> Cable-Tension Strength Tests (Chicopee, Mass Braw-n- 
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tion of body position which permitted greatest application of 
strength for each joint movement, selection of the joint angle winch 
resulted in tlie strongest mo\ emenl, and the study of such factors 
as the position of the pulling strap and the effect of graMty upon 
the test scores The cffecbveness of the following four instruments 
for recording muscle strength was studied cable tensiometer, 
Wakim-Porter strain gauge, ^rmg scale, and Newman nij’ometer ** 
As reflected bj objectu ity coefficients, the tensiometer has greatest 
precision for strength testing ( 90 and above) It was the most 
stable and generally useful of die instruments 

A complete description of tlie equipment needed and of the 
testing techniques for administering the various cable-tension 
strength tests appear in Clarkes Manual (see footnote 59} One 
test only will be presented here, as an illustration of the procedures 
involved. This test is for knee extension strengtli, iJlustratecl in 
Figure 7 9 and described as follows 

Starting Potilion 

1 Subject IS sitting, backward leaning position, arms ex- 
tended to rear, hands grasping sides of table 

2 Knees on side tested in llS degrees extension (use 
goniometer) 

AUachmenls 

1 neguJatjon strap around leg midway between knee 
and ankle joints at right an^es to the limb 

2 Pulling cable attached to book at lower end of testing table 

Precautions 

1 Prevent lifting buttocks 

2 Prevent elbow flexion 

Hull-scale norms have been conslrucled for twelve of these tests 
for boys at sev'cn, nine, twelve, and fifteen years of age ®" 

In addition to tlie use of cable-tension tests for the measurement 
of muscle strength, Clarke and Herman " found tliat a resistance 
load equal to 50 per cent of the strength of the muscles, tested by 


H Hsmson C/arte, ' Compansem of Instninimti for Urcordine Museft StrcoRlf 
nmrarefi Quortala, Vol XXV. No 4 P o98 

•'James Harrison. “The Constrnruon of CaUeTe™ SlrenSh V^sis 
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cable-tension methods (strap attached to ankle), was found to be 
a reasonably satisfactor\’ method of objectively determining the 
amount of ^\ eight necessar)* for a maximum of ten repetitions in 
exercising the knee extensor muscles Nearly a straight-line decrease 
in the mean number of repetitions resulted when the weights used 
x'aned from 30 to 50 per cent of knee extension strength. 

SniENcrni Decrement Index 

The Strength Decrement Index (SDI) is proposed as a test of 
muscle fatigue.''* Tlie basic concept of this test is that an immediate 
effect of fatiguing muscles is to reduce their ability to apply ten- 
sion. Tills plienomenon is tlie same as the muscular weakness ex- 


H Harrison QaiVc, Cla>1on T Sha), and Donald K Mallicw-s, “Slrcngtli Dcc- 
reirifiit Indet K Now 'Test of Muscle Fatigue," Arc/iiic* of PhtjMcal ^fedicino fioJ 
Rr/iaWilaUofl, Vol X\X\’I, No 6 (June 1953). p 376 
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pcnenccd wl.cn c person chins himself M the start he chins fair!, 
casiij but soon is no longer ible to do so 
The SDI IS tilt proportionate loss of strength in n given muscle 
group resulting from plnsical exertion The formula for its com 
putation IS 


SDI = 5^-1' X m 

Si 

m ^^ll ch Si = Inilii) slrci gth taken before ewrase 
Sf = runl slrcj glh taken aflcr etercise 

Tlie SDI Ins been used in conjunction uitli the cable tension 
strength tests For a gi\cn muscle group eg the knee extensors 
strength tests are given before and immtcliatcly after fatiguing 
exercise Tlie proportionate strength loss indicates the resultant 
degree of fatigue The control of muscular fatigue ma> uell be a 
factor in certain tvpos of disabilities the SDI wall permit the 
p)i>sical educator to regulate ctercue approximately to a pre- 
dclcnnined amount 
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CHAPTER EIGHT 


Strength Tests 


The majority of tests previously considered for measuring the 
ph>sical fitness of individuals have been designed primarily to 
measure only certain aspects of ph>sical condition. The school 
medical examination is not ordinarily conducted to appraise physi- 
cal fitness. It is essentially a fact-finding procedure, in which 
physical defects are discovered and subsequently, through a follow- 
up service, corrected so tliat the physical fitness of the student may 
be improved. Cardiovascular tests may be used as supplements to 
tlie medical examination, especially' as checks on the condition of 
the circulatory system itself. Posture tests rev'eal certain phy'sical 
deformities and habitual body' positions that may’ contribute to 
lessened efiiciency of visceral and other internal organs. These tests, 
however, are inadequate to evaluate the physical condition of the 
indiridual; none serves as an index of the physical development 
of the human body. 

Consequently, a test is needed that will measure objectiv'ely the 
fitness of tlie body as a whole; a test tliat will be sensitive to the 
effects upon the organism of lack of exercise, of faulty' health habits, 
and of organic drains; a test that can be understood, interpreted, 
and used htj tndiUduah trained in physical education. Not only is a 
test needed for evaluating the physical fitness benefits of tlie physi- 
cal education program, but such a test is needed also to select tliose 
Iwys and girls who are deficient in tilts essential quality, so that 
their particular needs may be studied and improved. 

Strength tests, although they’ do not measure all aspects of fitness 
182 



STRENGTH TESTS 

as tlie physical educator tiie problem do deal iwth a basic 
element of the indi\ idual s general physical status The> ha\e been 
used successfullj m practical field situations both as a means of 
selecting students for developmental classes and for general olassi 
fication in ph)sical activities The former use will be discussed in 
(his chapter the latter in Chapter 12 
The idea of using strengtli tests as a measure of pliysical condi 
tion IS not new Feats of strength and Inals of endurance practiced 
b> savage tribes as well as by civilized man have come down 
through the ages Nor is the idea of combining strength tests into 
a formal batterj for the purpose of measuring atliletic ability a new 
one for Dudlej A Sargent \1 D in 18S0 proposed such a batterj 
in winch llic individual cltments were measured b) calibrated 
mechanical instruments It was not until 192o however when Dr 
Fredcnck Rand Rogers standardized testing procedures and de 
vclopcd norm tables for tbeir interpretation tliat the relations} p 
between phjsicd condition atliletic performance and muscular 
strength was demonstrated ‘ 


Tiir RocEns PirasiCAL Fitncss Ivdex Batter\ 


In selecting the individual elements composing the PFI batterj 
Rogers tried to include only tests that would measure most of fl e 
large muscles of the bod> As a result the complete test mvolves 
tJie following muscle groups forearms upper arms shoulder girdles 
bach and legs Most of the I irge muscles not tested are antagonistic 
to tJiose tested— Rogers composite test of seven elements is a rt 
diiction from ten tests given by Sargent 
With the construction of norm tables for man> combinations of 
se\ age and weight two major scores are possible— the Strength 
Index and the Pli>sical Fitness Index-each of which has a distinctly 
different purpose Rogers by the consfmcUon of these norm tables 
created the PFI a score-and even a concept-unknown to Sargent 
The Strength Index The SlrengUi Index is tlie gross score ob 
lamed from the six strength tests phis hing capaettj It is proposed 
as a measure of general athletic ability and should be conceived 
neither as a measure of skill in any particular sport nor as a measure 


1 Freder ct. Ran 1 Rogers 
cal E Icucatlon ( Ne v 1 o k 
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of physical fitness. It is with this measure, scored in kilograms and 
pomts rather tlian pounds and points, that Sargent was fami lar. 
The old Sargent test was an atliletic ability test only. 

The Fhtjsica] Fitness Index. The Physical Fitness Inde.\ is a score 
derived from comparing an achieved Strengtli Index with a norm 
based upon tlie individual's sex, weight, and age. It is a measure of 
basic physical fitness elements. 


The Administration of the PFI Tests 

Tlie Physical Fitness Index Test may be used for botli bo}S and 
girls, the elements being tlie same for both sexes except that the 
pull-up and push-up tests for girls are less strenuous than tliose for 
boys. Tlie various parts of the lest, in the order in which they are 
usually administered, are described in detail in the following para- 
graphs. 

In all tests the subject should be encouraged to do his best but 
should not he driven; in fact, it is safer in the long run to stop the 
subject just before he begins his apparent *1ast pull-up,” for ex- 
ample. “Normal strains of effort” should be encouraged; “extreme 
strains” should be discouraged. 

AgCf Ileiffht, TTeigbl 

Tlie age, height, and weight of the indKadual should be recorded, 
according to the following instructions; 

3. Age should be laVen in jears and months, as, 15 jears, 7 months 
2 Height and weight should be taken in g>Tnnasium uniforms, and re- 
corded at the nearest half-mch and pound, respecti\ ely. 

Lung Cnpocily 

Lung capacity is measured in cubic inches with a wet sjjirometer 
(Figure 8.1). 

1. The spirtmeter should be equipped with an extra-length rubber hose (36 
to 42 inches), filled with water to within one inch of the top. and placed 
at such a height that all subjects can stand erect when b^mning the 
test A good arrangement for the majority of students is to place the 
base from four to four and one-lialf feel from the floor 
An indiv^ual wooden mouthpiece, the most hsgienic. is used for each 
sul.ject. The mouthpieces sliould not be h.indled b> tlie tester, but should 

m 



STRENGTir TESTS 



Tigure 8 I Test of Lunjr Capacity »vjtb Wet Spmmeiet 


be uiiertcd into tlie tithe b) the subject being tesfetl The woden mouth 
piece mi} be used repeatedi) tf (Itoroughly sterilized by boding stexm 
ing soaking for hnl/ an hour ui in antiseptic soliiton such is zephu-an 
aqueoi s solution fi m A glass mouthpiece is not recommended unless 
some method cm be desist for insHnloneous sterdzalion 

3 Tlie subject should take one or t\io deep breaths before the test Then 
ifter the fullest poss ble fnhilition he should exhale slowly ind steadily 
wlule bending fonsard oxer lie hose until ill tlie nlr within his control 
JS expelled Care should be tiken to pment air from csciping either 
through the nose or around the edges of the moulhp rce and to see 
tliat a second brpalJj is not taken bv tie subject during the test If the 
test IS improperly performed or if in the opinion of the tester the ptipiJ 
did not do hts best it should be repented after an explanation of the 
precautions necessir> to make the test a successful one 

4 The tester should watch the indieitor closel> to note xxhen it reaches 
the highest point 

5 The rubber plug at the base of the sptmnwter should he removed uhen 
lowering the inner can after a test has been administered Care should 
be taken in lowering this can so that the water is not spilled If at anj 
time the inner can should 'boWiIe" and refuse to r se higher with con 
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,.nued blowng .nto .he hose aMmonol .voter Is rcqiilred 

IZTviII occur if there is an insulficient amount of \%altr in the can, 

Ihich may hippcn if the water level Ins been lowered through spilling 

Crip Strength 

A TTianuomcfcr, or hand dynamometer, of the rectangular type, 
IS used to measure grip strength, botli right and left hands being 
tested (Figure 82). 


Figure 8 2 Testing Right Gnp Strength wth Manuometer. 


1 The tester should take the nght hand comer of the manuometer be 
tween the thumb and forefinger of his right hand and place it in the 
palm of the subject s hand while holding the hand to be tested wth his 
left hand m such a manner that the convex edge of the manuometer is 
between the first and second jomts of the fingers and the rounded edge 
is against the base of the hand The thumb should touch, or overlap, the 
first finger The dial of the manuometer should be placed face down m 
the hand 

2 In taking the test, the subject’s elbow should be slightly bent and his 
hand should describe a sweeping arc downward as he squeezes the 
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mm, DM The hands should uM bo alimved to touch the body or 
00) ob/oct tthilo the tost is bcluE idmiiustcred It they do the store 

of 30° CMods' “ 

3 The ng!i( hand shoiifd fae i«lcd first and then llie left Scores should be 
read to (he newest pomxd 

■i A wke of ma^esmm cirbon-xte should be asailal le for dusting the hands 
ji they should become moist and slippery 
5 The indicator should be returned to zero after each test 

T/ie flack and Lc^p Dynamometer 

The bick and leg d>Tiamomcter is the instrument used in measur 
mg the strengtJi of both back and leg /niiscles 

1 Se\enl bicV. and leg (lyTiimomctcrs nrc on tl»e market the belter ones 
hcing nlher expcnsixe The instrument selected should be eisy to reid 
should be calihnlcd in pounds and should be capable of measuring a 
lift of at least 2 500 pounds Tlic cham purcJiised uilh the diTiamomeler 
should be at least 24 inel es in length and die hindle si oulti be from 
20 to 22 inches long 

2 Certain diinnwmeters are equipped to measure compress on or crushing 
strength In testing for back and leg strengdi the handles supplied for 
this purpose should be rem<»e<l Tic outer edge of the tljm icnometer 
carries (he scale for measunig lifting strengtl «hde the inner scale 
IS for crushing power Cue therefore should be taken to read back and 
leg lifts from (he outer scale only 

3 Small pointers of white adhesne svitli the weight indicated on the broad 
ends miy be pheed at each hundred pound interval on the dial to ficili 
(ate reading the lifts 

4 The dynamometer base should be placed on a small elexited platform 

(a stall bar bench will sene nicely) so that the tester may sit m a chair 
before the instrument in the administration of the tests The wooden 
base however should not be fastened to this platform It is very impor 
tant that this base be sold and steady so that tiie subject will have a 
feeling of security throughout the test „ , n i t 

5 The handle or cross bar may be taped to ficil Mte fimi hindling by the 
subject and fl block of magnesium carbonate or chalk should be suppi eel 
with which to dust the hands if they are moist and si ppery 

6 In all lifting tests the feet should be placed parallel about six inches 
apart with the center of tiie foot opposite (he cham To save the testers 
lime and energy foot outlines should be pjmted on the base to indicate 

7 In°baX and leg hits the tester should guaid against anv snap ''“ulbng 
from a link In the chain ivhich m ght )tir the indicator bej-ond the true 
lift made by the subject 

Dack Lift (figure 8 3) 
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Figure 8 3 Back Lift with Dmamomclcr 


fingers extended downward The tester should then hook the clnm s 
that the har level is |ust below the finger tips The subject should grasp 
the handle firmly at the ends of the bar wath thumb clenching fingers 
and iti/h one palm foricard and one jtalm bachn-ard the 

IS m position to lift the back should be slighllj bent at the hips so tM 
he will not completely straighten when lifting but the legs should be 
straight with no bend at the knees The head should be up and e\es 
duected straight ahead 

It IS highly important not to bend the back too much as the resultant 
poor leverage is conducive to a poor lift as well as to the possibility or 
strain With the back properly bent however, there is verv little likeh 
hood of injury from lifting 

2 The subject should lift steadily Care should be taken to keep the knees 
straight The tester should grasp the subject s hands firmly dunng the lift 

3 The subject s feet should be flat on the platform It is necessary to retest 
after shortening the chain if he attempts to Uft by standing on his toes 
Any mitial lateral sway should be immediately checked 

4 At the end of lifting effort, the back should be almost straight If not 
repeat the test 
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Lift (Figure 8 4) 



Figure 8 4 Use of 0 e Dtl( in Tesimg Leg Strength 


Two methods have been proposed for 'idministering the leg lift 
on tlie bach and leg dynamometer TJiese methods may be char 
acterized as witliout the belt and with the belt" Everts and 
Ilnthavvn) perfected tlic beJl tecliniqiie m order to aid botlj the 
subject and tlio tester in obtaining more objective results and to 
improve the validity of the PFl bilterj itself The belt techniqne 
IS now advocated and has been ge»erall> adopted b> plijsjcal edu 
cators as tlie standard technique in tlie administration of the test 
Consequently the leg lift with the belt onI> is described below 

“’Edgar W Everts and Cordon J Hathaway The Use of tfe Belt to Vf \nre 
Leg Strengtl Improves tl e Adin n slration of Pbysfeat Tests Hesevrcf C? arferfy 
Vol 1\ ^cy 3 (October 1938) p 6> 
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1 The subject should hold the bar \%ith both hands together in the center, 
both palms down so that it rests it the junction of thighs and trunk. 
Care should be taken to maintain this position after the belt has been 
put m place and during the lift 

2 The loop end of the belt is slipped <ncr one end of the handle or cross 
bar the free end of the belt should be looped around the other end of 
the bar, tucking it in under so that it rests next to the bod> In this 
position the pressure of the bell against the botlv and the resultant 
fnction of the free end against the standing part holds the bar securely 
Tlie belt should be placed as low as possible over the hips and gluteal 
muscles 

3 The subject should stand with his feet in the same position as for the 
back lift The knees should be slightly bent Maximum lifts occur when 
the subjects legs are nearly straight at the end of the lifting effort Ex- 
perienced testers become adept at estimating the potential lift bv noting 
the degree of muscularity of the subjects legs, as a consequence, they 
Will start the stronger subjects at a lower chain link, so as to allow for 
the extra distention in the dyaiamomelcr If too high a link is used, the 
subjects knees mav snap into hyperextension during the lift, although an 
alert tester can always anticipate such an occurrence and interrupt the 
performance 


Before the subject is instructed to lift, the tester should be sure that the 
arms and back are straight, the head erect, and the chest up These de 
tails are of great importance to accurate testing Beginners will err m 
results by from WO to 300 or more pounds if llie single detail of leg 
angle is wrong Therefore even experienced testers repeat leg lift tests 
immediately, changing slightly the length of cham- 
^ eicn by ftttsfmg tf a hnl seems too grail 
i necord the best of two to three tests 


PuH up Test jor Boj, (Figure 8.5) 

The boys pull up test is administered from a chinning bar to 
utiich, preferably, rings have been attached This arrangement 
permits the svrisb to tsvist naturally as the subject performs the test 
le rings should be lugh enougli from Uie floor so that the feet of 
tlifc ^ touch the floor when performing the test H 

Ins IS impossible it sviU be necessary for tall indnidLls to bend 

7 ™ the floor in losvenng 

the body to a straight arm hang 

' 'a"d“S.ms Wel'f ? fr”” *<= bn hands, 

he shouTd h “ 7"’' “ be ean In executing the mosement. 

loner Wdf un^ri, "^bin n esen with hn hands, then 

Eel! “fa He should not be permitted to 

2. Ilalfcounts are recorded d lh> band grip ) 

he does not straS hf ““ 'be na> up d 

itheficks, lerks.Llipsm^oST'v'f''^ *= bod), or 

are permitted ^ Performing the movement Only 4 half-counts 
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figure S5 Full Up Test or Cliuining the Bar for Bo>s 


Pttltiip Test for Cirls ('Figure 80) 

For the girls pull up test preferabJj rings slionltl J>c Jooselt 
attaclieci (in order to permit the hands to twist natiinlly as the 
subject performs the test) to either an adjustable horizontal bar or 
one bar of the parallel bars which may he con\cnicntI> raised and 
lowered A mat should be laid on the floor to prevent the feet from 
slipping 

1 The nngs should be adjusted to approxunateh the Utght of tl e apex of 
the stemiiji) thus requiring eadi girl to pull approximitilj the same 
proportion of her ue cht Time ina> be swot in adjust ig the bar if the 
girls are arranged by fie gl it the l>eg nning of the test 

2 The girl should grasp the rings with palms outward an I slioul I side f ct 
feet under the bar ui til the bwl) and am s form appro\mn(ef> a n^f t 
angle when the bodj is heW straight Tit wrJgIt sfouTI rest on Uuf 
hcek 

0 Tlie lest ts to pull up fiutl the body bdl perfrctl) lira gl 1) as nuny 
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Figure 8 G Pull Up Test for Girls 


times as possible Tlie girls should pul! a dead \\ eight the exercise being 
performed by the muscles of tl c arms and shoulder girdles onl> 

4 If the bod> sags if the h ps rise or if the knees bend in a kip motion 
or if the subject does not pull complctcl> up or go completely down 
half-credit onl> is gn-en up to 4 half credits 

A E Gay of LoeVport, New York Public Schools Ins perfected 
a dev^ce that greatK improxes tlie procedure for administering 
tlie girls pull up test This device consists of a platform with an ad 
justable heel rest which may be raised or lowered depending upon 
the height of the girl being tested the rings remaining at a fixed 
height The whole testing procedure is thus considerably simplified 

Push up Test for Boys fFigrire 8 7) 

The push up test for boys may be administered either on the 
regular gymnasium parallel bars or on wall parallels (or dipping 
bars ) The regulation parallel bars are much to be preferred since 
their width and height may be adjusted to the height of tlie subject 
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rigureST Push Up TesI or Dippinj; forBo>s 

1 Tlie bars should be adjusted at ipproxjmaleb sliouldcr heitjKt 

2. The subject should stmd at lie end of the parallel bars graspn i? one 
bar rti each hand ife jumps to the front support uitli arms straight (this 
counts one) He lowers Ins bo<Iy until tfie angle of the upper am and 
forearm is less than a right on^e then p isles up to the straghtarm 
postthn (this counts luo) Tins mmcmenl is repeated as many tunes as 
possible The subject should not be pemiclted to jerk or kick when cvecut 
ing push ups 

3 At Uie first dip for each subject the tester should gauge the proper dis 
tance tie body should be Imvered bj observing the elbow angle He 
should then 1 old his fist so that the subjects shoulder j ist touches it 
on repeated tests 

4 If the subject d )cs not go dowai to the proper bent-arm angle or all the 
« ly up to a straight im position ialZ-md/t onJj a given vp to 4 Jialf 
credits 

Pits/i up Test for Girls (Figure 8 8) 

Tlie push up test for girls is executed from a stall bar bench or a 
stool 13 niches high by 20 luclies long by 14 indies wide It should 
be placed on a mat about six inches from a wall so that subjects 
will not take a position too far ftwavard 
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Figure 8 8 Push Up Test for Girls 


1 The girl should grasp the outer edges of the bench or stool at the 

est comers and assume the front leaning rest position, \Mth the balls 
of her feet resting on the mat and wth her bod> and arms forming a 
right angle . 

2 The test is to lower the body so that upper chest touches or 
touches Uie near edge of the stall bar bench, then raise it to a straigh 
arm position as many times as possible In performing the test, the girl s 
bod> should be held straight throughout. 

3 If the body swajs or arches or if the subject does not go completely 
doisTi or does not push completely up half -credit is gi\en, up to 4 hair 
credits 


General Instructions for Pull up and Push up Tests 

1 After four half -credits has e been recorded in the push up and pull up 
tests for both boys and guls no more should be allowed for partial per 
formance 

2 At the fifth incomplete exercise, it is advisable to stop the test and repeat 
after a rest pcnod 

3 Counting should be audible to the subject, the count being made sharply 
at the end of each esolution and the reason for each lialf -count briefly 
gi\cn at the time it occurs 

•1 The subject should rest five minutes between the pull up and push up 
tests unless fewer than three counts have been made No rest periods 
are necessary between the other parts of the test 
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Sconnff 

Scoring ot the Fbjsica! nbicss Index tesis is accomplished in tlie 
folIo\Mng manner 

Arm Strength Arm strength is scorca nceordmg to the foUo vmg formula 

(pull ups + push ups) ^ ^ _ 00^ in tthich U represents the weight 

m pounds and II the height u» inches Fractions are corrected to sshoJe 
numbers 

For ex-unple a bov pulls op 7 and pushes up S limes His weight is 153 
pounds and lus height 6S inches 


(7 + 81 ^ ~ + 68 - GO j or (15) X (16 + 8) 

« hich pn es an aim strength of 360 pounds If the subject is below 60 inches 
m height height should be disregarded the formula thus becoming 


(Push ups + Pull ups) 


X 


(D 


Strength Index Tlie Strength Index or SI is the total score determmed by 
adding together the scores made on each test item lung capacity, right grip 
left grip bach strength leg strengUi and arm strength 

T/ic iVonn The norm charts arc based upon sex weight, and age the nor 
mal score being changed for each two pound mi^ease in weight and for each 
half year increase in age Instead of interpolating to determine the norm for 
those indiMcluals between points on the norm chart the weight abo\e and the 
age below should be taken For example if an individual weighs 131 pounds 
the norm at 152 should he taken if he is 16 years and 5 months of age the 
norm at 16 years should be taken 

As norm charts Jiav e been prepared for PFI tests both when the belt is used 
in the leg lift and wIicti it is not used care should be taken to use the proper 
chart in scoring the tests Norm charts (with belt) appear in Appendtx B 
Tables XIX toXXIl inclusive 

Physical ftlness Index Tlie Pbywal Fitness Index is computed from the 
following formula 


_ Achieved SI 
^ ^ ~ Normal SI 


X 100 


A standard card should be used for recording the scores made on 
tlie PFI lest Spaces for several tests should be proitded on tins 
card to allow for retests, together with annual tests over a per,« 
of years Such a card is illustrated m Figure S9 A sample PFI 
problem appears on tlus card 
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Figure 8 9 PFI Score Card «ilh Sample Tests 
StccEsmoNs ron A»MiMSTEitusc "niE PFI Tests® 

Man> problems are encountered m admistering tlie Physical Fit- 
ness Indct tests cffiaentl) and accurately Several suggestions that 
ina> pro^e helpful are given below, others that apply to testing in 
general w il\ be found in Chapter 16 

1 Accurate instruments Tlic accuracy of testing mstruments 
should be checked at least once a year A roogli check on the back 
and leg dv-namometer may be made by suspending several knowm 
weights from it and reading the scores on tlie dial A new instni- 
ment in use at Chautauqua, New York, was found to be calibrated 
at one half the actual score On checking, tlie phjsical director 
(weight, ioO poxinds) Tegislcrcd onl\ 75 pounds when hanging 
from the dimamonietcr In a studv bj Clarke and Geser,^ tlie mean 
right gnp strength scores for 34 coUege men obtained with lliree 
maniiomcters purchased from two manufacturing concerns were as 

* TJit PFI loltng irutnimenU may be obtained from Uie foTlownng sources BaeV. 
andjes d)-namom<McT, twling to 3500 pounds and belt Fred VJedart products, Inc., 
3-535 De JiaJI? Street, St Louts IS Vlusositt Manuomctei and vtcV spiiometcr 
NampinwHl CjtnnaMuin Equipment Company Railroad and Rotbns Street Centralia, 
MHsouri 

* II llamson Clarie and L. Rrcbard Ceser “Comparison of Tbrce Manuometers ” 
Rnrofcb Quarlettv \oI XXMII \o 2 (Ma) I957J p 173 
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follows 136 pounds. 124 pounds and 103 pounds Murray ® de 
scribos a number of ways for the physical educator to check tlie 
accuracy of this and other testing instruments 

2 Trained testers Trained testers are essential for. unless tests 
are given properly and accurately the results will be misleading 
and, thus, the time spent in giving tliem worse than w^ted 
\!athcws® demonstrated pronounced differences between sblled 
and unskilled testers m results obtained in administering the PFI 
test For all test items the skilled testers obtained significanUy 
higher mem scores than did the unsUlcd testers For esemple the 
sUIctl testers obtained a mean PFI of 107 for tlie iinskd ed testers 
the me in was 90 ’ The cortehtions between the scores obtained by 
tlie skilled and unskilled testers were satisfactory 09 and 89 re 
snectiielv Honever for all other tests Uiey nere S and below 
the correhtion lor teg lift was 43 Hubbard and Matliews found 

enS^^.'Teen means f.^^ 

vice, this arrangement ^ , a. compared with 

“ u^d t m”i- " van Dafen and Peterson and Wear - 

• kcnnrtl. M.™> ■“‘“;”fcV.»wnoS7vSl'”l h" 1 (V*"'' 

School Qi.rl.ee- SWJI™ rat l» , l„,„,,[rrlns 

Mwhewa ComP-^„^ 'hVT( D.co»bor 1953) 

Physical niocss todo," toe-'- 
■’ .0 bo. by oo 

gi.ioS the "“"f S.na th< Uft Sircnslli A Compari 

“rn,5;oTw“.:u»<»<' Tiro'S vY«.v bo i ■«) 

a„ ol Measurement Metbrnb ^ 

P 33 _ _ effect of Trowed and , . fi,o 3 (Oclolwr lOoa) 

0 George F Cotu ns vol XW 1 ^o J l 
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obtained significantly higl.er grip strength scores when the inanu- 
ometer was placed with the dial toward tlie palm than when placed 
With the dial turned outward. 

Thus, careful attention to the prescribed detail of administering 
these strength tests is imperative for proper results. The back and 
leg strengtli tests are the most difficult to administer and require not 
only proper instruction and supervision but a great deal of prac- 
tice. One must give several hundreds of these tests before he 
qualifies as a good back and leg tester. 

3. Organtzaiion for testing: With a sufficient niunber of trained 
testers available, the next problem is to organize procedures so that 
a maximum number of pupils are tested during each hour or day 
of testing. Economy in tesHng lime requires that pupils be made 
available in a continuous, unbroken procession. The method of 
testing pupils during tlieir physical education class period results 
in tremendous loss of time, conservatively estimated at from 30 to 
40 per cent, as tlie testing hne must be started and stopped each 
period. 

With pupils readily available, testing stations should be set up in 
such a manner that pupils can pass from one to another in a con- 
tinuous line Plans should be made carefully so that student lines 
do not cross when passing from station to station. Tlie stations 
should be as follows: 

Sfflfwn 1' Age, height, and weight* record cards, scales, stadiometer 
Station 2 Lung capacity, net spironjeler. 

Station 3 Gnp strength manuomeler 

Sfdtioi) 4 Bach and leg strength, preferably two back and leg dyna- 
mometers, t\%o belts, and three djuamometer handles. 

Station 5 Pull ups (boss); Horizontal bar (or substitute) and rings. 

Pull-ups (girls). Adjustable horizontal bar (or one bar of the 
parallel bars, Ga\ s apparatus, or substitute) and floor mat 
Station 6 Push-ups (bo>s); Parallel bars or wall parallels (or substitute). 

^ Push-ups (girls). Stall bar bench and mat 
Station t: Scoring Method A* four scorers, each of whom makes one of the 
following calculations (a) arm strength, (b) strength index, (c) normal- 
strength index, and (d) phpical fitness index (an adding machine or a slide 
rule IS \cr> helpful m scoring) 

Scoring Methocl B an electrical calculator (one operator and an 
assistant to look up norms) B> either method, A or B, PFI's can be calculated 
as fast as Uie tests are given 

TJic advantages of this mclhod of testing and calculations by a 
large staff arc many and important. Chiefly, it increases tlie effi- 
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cjcncy of the testing and also the interest of the subjects, their re 
sped for ph>sical education, their understanding of results, and 
their cooperation in follow up work to improve their owm fitness 
Special mention should be made of organization procedures that 
ina> be follovv ed in administering back and leg lifts rapidlv Owing 
to the extra operation of placing the belt on the subject, more tune 
IS necessary for administering the leg lift than for any other single 
test in the PFI battery Two methods may be followed to reduce 
the lime necessary for the lest, as follows 


a If tuo bicV ind leg dvnimomctcrs ore nvuliWe one mav be used for 
rt.c bid W. .he e.h?r for Le les l.ft W..h ™ e«re 

subject preceding him is tiding the b'W procedure 

•»bn6 Trom .Un. o.bo™,.e »ouW 

be required for these tests 

W..1. a sumcea. number o. 

silly per hour ™trmleil that the order of 

/ Order of lasts Rogers rmlhmeJ in the 

administering liis strength lest items s 
following order lung eapacily, g'>P 

ups, and push-ups However, A ,„j„euce the results obtained 
test Hems were administered i MacCurdy index contains the 

with UioMaeCurdy >;»- 'pim^^^^ on a dyua 

same test items as the 1 FI, escei l 

mometer are substituted for pu essential eveept the pull ups 

order of PFI test f,"”" “ ”j possible carry over of fatigue 

and push ups should be last o situation, however, some 

l2Jam« !I Allen 1956 

cardwl Doctoral Dissertation Indiana jgg 
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5 Practice tests- It is essential tliat physical fitness tests be ad- 
ministered accurately, and tliat the derived PFI of a pupil selected 
for the development program (special physical education classes) 
be his true score. The physical educator should doublecheck on tire 
test results of his low group. If the testing period is preceded by 
class sessions during which the tests have been tauglit and prac- 
ticed, he may be reasonably sure of his results. If, however, this has 
not been possible, it is advisable to retest low students before study- 
ing tlieir indhidual cases or starting developmental programs. This 
procedure is especially important if pupils have not been pre\a- 
ously tested. Retests are advisable, also, if the situation at the time 
of the annual tests does not approximate normal conditions. For 
example, the initial tests in one school system were conducted at a 
time when many pupils had been absent from school because of 
measles and many others had just been vaccinated. The retests in 
this situation, quite naturally, showed many significant increases. 
In addition, pupils who feel Utey can “do better” on the test should 
be allowed to repeat it. Fundamentally, the physical educator 
should be sure that the score assigned to a low-fitness pupil is an 
accurate one. A little extra time spent at this point will be well 
worthwhile in the saving of pupil- and teacher-time later on. 

6. Warm-up period: A few light calisthenic exercises are ad- 
xisable before students laVe the Physical Fitness Tests. Better re- 
sults are achieved through this brief xvarm-up period, and there is 
less likelihood of sore muscles following the completion of the test. 


Accvn.\CY OF THE PFI Tests 

Tlie reliability and objectivity of the Phj-sical Fitness Index tests, 
when administered by competent testers, were established by 
Rogers and liaxc since been verified by other investigators work- 
ing independently. With tests taken four montlis apart, the self- 
correlations ranged from M for leg lift to .97 for lung capacity, the 
sclf-corrcLation for the Strength Index was .94. 

Tlie question is sometimes asked: “Since PFI tests do not measure 
all the larger muscles of the liody, is the test an entire body strength 


•* Hevgen. op cit^ p 32. 
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test? In this connection, it should be pointed out that the close rc 
latiooship and interdependence of muscles tend to develop antag 
onistic muscles equally in large muscle activity programs There 
fore, a measure of a proper samphng of muscle ffoups should be 
sufficient to determine the general condition of all The intcrcorre 
lations between the strength of the various muscles tested are fairly 
high, as shown in Table 111“ These relationships arc 9“' = ^ “ 
hltoiY show mg that each is contnbuting significant elements to the 
total test A high intercorrelalion would indicate that the two items 
wei measuring much the same thing and that one could be safely 
ebmin'ited 

TABLE III 

lNTEncoimn.vnoss Bewev Sruevt-ni Tests 


I Hoe I Lee 

su™?ll. sucaCii s.r„4.hto:;;*c^ 



Tiic PFI AS A 


MeASOHE of PllVSlCVL riTSESS 


Physical FiIlicsJ Elements 

The Physical Fitness If and muscular 

basic elements of pliysica , ^ „|,ich measure the circulatory- 

endurance It does not con a essential m sustained running 

respiratory type o ihe PFI does not measure all aspec s 

svvamniing and the li , „,or views the problem 

of fitness, as the endurance are not the same 

Muscular strength and . „,,h greatest muscular 

although they are f Iduniice, however, stronger miis 

rr.V”.-= - •' 
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than do weaker muscles. Tuttle and associates obtained a coire- 
lation of 90 between the maximum strength of the back and leg 
muscles and their absolute endurance; the correlation between the 
Strength and relative endurance (average strength maintained) 
was -.-lO and -.48 for back and leg muscles respectively. Clarke 
has summarized other muscular strength-endurance relationships 
from the literature. Tlic need for including both strength and endur- 
ance elements in physical fitness testing is demonstrated. 

In order to understand the PFI belter and to evaluate its signifi- 
cance, t\vo important concepts should be made clear. First, in order 
for a condition to affect strength, it must ha\c systemic implica- 
tions, that is, be total-body in its reaction. For example, if one has 
a sore toe, it might be an inconvenience and an annoyance, but it 
would not affect one’s strength or lower his PFI. When, however, 
that same toe becomes infected, a systemic condition is established, 
muscles weaken, and the PFI drops. If, therefore, such conditions 
as body fatigue, lack of exercise, improper diet, diseased tonsils, 
abscessed teeth, ulcers, cancers, and the like, have total-body re- 
actions, the strength of the muscles is affected— and the PFI de- 
clines. 

The second important concept Is that the PFI is a generalized 
index, as the name implies-not a diagnosis. It may be compared 
to the use of a clinical thermometer by a physician. If the ther- 
mometer reading indicates that the individual has a temperature 
above normal, it tells the physician that something is xxTong, not 
what that something is. In like manner, a low PFI indicates a lack 
of physical condition, a lowered body vitality, but not what the 
cause might be. Like the patient with a fever, the indixidual with a 
low PFI should be studied in order to determine the cause of this 
condition. The analogy may be carried further. Individuals with 
high or rapidly changing temperatures almost alxvays need a physi- 
cian s care. Individuals with low, high, or rapidly changing PFI’s 
need the physical educator’s care, and they may or may not also 
need the attention of physicians. 


W. Tuttle, C D Janney, and J V. Salzano, "Relation of Maximum Back 
Strength to Back and Leg Strength Endurance,” Research Qitarterly. Vol 
XXVI. No 1 (March 1955), p 06 v h- 

Harmon Clarke, “Muscular Strength-Endurance Relationships,” Archives of 
Fhyncal Medicine and Rehabilitation. VtA XXVIII, No 9 (September 1957). p 584 
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VaUdtty of the Physical Fitness Index 

In studying the validity of the PFI as a measure of physical fit 
ness, Chamberlain and Smiley ■' selected at random a group of 65 
Cornell University students Physical Fitness Tests Mere adniinis 
tered to these students, who were gnen by the Unnersity staff of 
examining physicians a careful physical e\lmination upon vhich 
estimates of their health statuses were based In this group, 52 of 
the 65 students were given the same classification in both the phy- 
sicians’ estnnates and the lest-an 80 per cent agreement 

The correlation between the two ratings was 60, although 
Chamberlain and Smiley state that the true correlation is prolnbly 
65 or above, owing to the fact that it was possible to use only three 
class intervals in making the computation This correlation is coiisi 
ered rather high when it is remembered that it compares well will, 
physicians’ estimates of other health factors , , , 

Moreov er the correlation eoeffieient between medical rating, and 
PFI’s IS twice as significant as between teachers |.idgments of m 
1 . 11 r. 1 T n ’< ’s Scores on ihc Stanford Rci>is»o;j ami Vxlen 

Seufe'eorrelate 48 with teach- 

em" jud^enls of intelhgenee Reduced to ■predictive n, dices, the 
results are as folloxs s r FI 

1 oc-T 65 24 

Medical Ratings and PFI 12 

Teachers' Ratings and I Q 

Two other types of evidence may be eUed m 
rd of a str?"*;' rd‘2^pl.ca..ons from ease studies 

of pupils ■svith low PFI S .7 A number of studies lia\e 

Significance of a change tn i a cliange in strength 

been conducted f'""’"!®.' effects of illness, fatigue, and 
to a change m physical i shown, for cv- 

organic drams upon the '“8 strength In these studies, the 

ample, by daily record ol gnp strength, and 

manuometer was used to 

any clianges tliat occuticd were note 

17 c G Chamteto «nil D ^ SoiJjy. p 193 

Vtcawro "• «>'''■ 

IS Frederick Company, 1932). P 43 

£Jwco/<on (Newton. Mass PlelaO«v^»~“ jaQ3 
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Only the original investigation by Rogers will be reported here 
as an illustration of the use of grip strength as a measure of changing 
body condition. This experiment was performed on an adult male 
subject who. after being trained in grip-test technique, tested him- 
self daily or oftener. Following are sexeral of his obscrx'ations: 
(a) his grip strength dropped 30 points (from 170 to 140) before 
he xvas aware of approaching inlliicnza; (b) an unusually fatiguing 
day (90 holes of golf and a square dance) resulted in no change 
in grip strength at bed time, but a drop of 30 points was recorded 
the next morning; (c) se\ere fatigue of the forearms caused drops 
of 35 to 60 points, depending upon the degree of exhaustion in- 
duced, witli corresponding delay in return to normal. 

Representative case studies: Tlic mass of material contained in 
case studies of pupils with low Physical Fitness Indices gbes con- 
siderable evidence of the significance of the PFI in revealing phys- 
ical condition. The danger of citing such cases is that they may 
lead to misunderstanding in interpreting the PFI. It is true that 
there are many cases on record in which low or declining PFFs have 
indicated the presence of organic drains within the indiWdual. Tlie 
number of such cases, however, is relatively small: the majority of 
low'-fitness students require merely the proper amount and kind of 
exercise, the modification of health habits, relaxation programs, and 
the like. 

Nor is the discoverj’ of such defects necessarily a reflection upon 
the competence of examining phvsicians: physicians cannot detect 
internal strains or drains that affect health, especially within the 
limited time and with the tecimiques available for school examina- 
tions. It is also the case that these functional disorders may not hav e 
been present at the time the medical examinations were given. Oc- 
casionally, too, PFI tests reveal muscular weakness or declines in 
strength long before these changes can be noted bv' subjective ex- 
aminations. Such PFI discoveries lead to proper investigations and 
thus disclose organic drains. 

Space does not permit an accounting of the many case studies re- 
ported of low-fitness boys and girls. Over a period of y’ears, how'ev’er, 
phv’sical educatore working day by’ day with this test in the field 
have discovered through proper referral such conditions as the fol- 

F. R. Rogers, “The SigmficaDce of Strength Tests in Resealing Fhv-sical Condi- 
tion. Research Quarterjy. Vol V. No 3 (October 1931). p 43 
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lowing thyroid deficiency, spinal meningitis, encephalitis, anemia, 
post-malarial condition ulcer, cancer, syringomyeha tuberculosis, 
and emotional strain Subsequent improvement in strength scores 
following effective treatment is a typical experience in following 
such cases 

After studying carefully the case studies of 50 college freshmen 
and sophomores with low PFIs. Page ■» described the ascrage col- 
lege ‘low PFI student as follows John Doe, 20 per cent oicr- 
weight, high scholasbc aptitude (although doing poor scholastic 
wort), below normal in social adjustment, liscs ” 2oi 

mutes, « employed, did not participate aetw ely in ^ Sl' ^ 
physical education program, is not (at , r j; 

physical actu ity, is lading in physical skills 
health habits as smoking insufficient sleep, ‘ 

Similar results were obtiined from case s i, dies of 78 low PFI 
college students by Coefield and McCollum- 

PFI Fon Gmi-s 

The advisability of using the PH test in 
programs has frequently mjercsted in feats of 

sis h'S.. - £",• r: '.S 

fit into the concept of girls P’’)*' „ filler understanding 

The crtLX of this "'^imn of sallies of importance 

of the need for strength in p„,se 

to girls Certainly girls recogn . . j girls without l»dy 

Vet, these qualities '’'j , is essential for girls m 

strength This being „lnch to them ore important 

order that they may 'f 'f “"'7" , n,c demands of everyday life 
Sufficient strength and and for emergencies arc 

.and with sufficient reserve to rajoy 
essential for both boy s and girE 

I»c Cru, {ji,' rf‘S U.i 
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The PFI, therefore, can be used m girls’ programs with its ulti- 
mate motwation bemg directed toward their specific objectues the 
concept of a reasonabh strong bod> should be presented m order 
that girls may be graceful and well poised 


The Selection of PFI Cases for Follow Up Work 
Limitations of Aorm* 

Before pupils can be mtelltgenll) selected for indwidual attention 
m ph\sical fitness programs, the limitations of norms must be un 
derstood Norms are denved from testing many subjects and de 
termimng averages from these data, a different avenge being estab 
lished in the PFI test for eveiy combination of age, weight, and se\ 
Consequently, the establishment and application of norms for all 
subjects m a particular designation do not allow for the manv 
factors that make individuals "normallv” different This difficultv is 
not confined alone to norms applied to physical fitness testmg, tt is 
true ithereter norms are used m human measurement 
Often norms do not fit extreme cases In establishing norm tables, 
a sufficiently large number of cases usually is not available to de- 
scribe adequately mdividuals at the upper and lower ends of the 
scale so that ty^iical performances can be determined In terms of 
the Physical Fitness Tests, this exception means the very large and 
the very small mdividuals The old form of the PFI test (leg lift 
without the belt), for example, was criticized because many atli 
letes obtained low scores With the revised form of the test, how 
ever, this is not true The av erage PFI of majors m physical educa 
tion, nearly all of whom had been outstandmg athletes m high school 
and many of whom are important members of university athletic 
teams— a higli percentage of well built rugged mdividuals— is around 
110 It may be argued that even this average is not high enough for 
such a select group These are large men vvath av erage SI s of 2883 
One such person who vveiglied 200 pounds, had an SI of 5100 and 
a PFI of 147 

It IS readilv admitted however that the norms for the PFI test 
can be improv ed The use of the present norm charts m conjunction 
vNntli somatotypmg is one possibilitv which should be considered 
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Willgoose and Rogers ” obtained the following results from testing 
300 university male students students mill primary nicsomorrliio 
component had a mean PFI of 107, those with primary ectomorpliic 
component, approximately 100. and those primarily endomorpliie 
approximately 70 A correlation of -93 (13 cases) was obtained 
between degrees of endomorphy and PFI indicating that the more 
weighted an induidlial is in this component the lower 
The correlation of PFI with ectomorphy was o2 19 
with mesomorphy, 09 (104 eases) It was found ^ 
endomorphy is a limitmg factor to relatiic 

nantlv mesomorphic mdiiidnals The low insignificant correlation 
be^PFI aS ectomorphy indicates that the third component 
may not influence PFI scores to any great extent 

L a part of a longitudinal study of growth in adolescence Jo 
found that individual differences in the 

Hiring diirmg adolescence are associated w i 

growth ...->01 

indicator and also as a second^^^ rlatm (.n .0™. of 
tween the ages of 13 and 16, > axerage. boys 

shclel.al age) tend to be stro g obtained for 

maturing late tend to be wca y,os ,5 „f age at 

girls, classified as carlj or scores may also bo mter- 

menarche Logically, ® to mdiiidiial factors of 

preted in relation to physiological age 
early or late maturation 

dition may be dangerous Ind . ui danger of a nin oiis 

edge,” -keyed up," about to goslai . 

br6aV.<lo\\’n « nf somiioiiTi.’'* 
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A median PFI of 150, with but six cases below 95, was recorded 
in testing 116 boys and girls from 10 to 16 years of age in a Massa- 
chusetts state rest camp for children with tubercular tendencies. 
The most noticeable condition of these children on entering camp 
was an extreme nervousness, characterized by inability to relax, to 
sleep during rest periods, and to get to sleep at night. Elizabeth 
Zimmerli ■* has reported several cases of extremely high PFI s run- 
ning from 156 to 202 These indiWduals were variously described 
by the folIo\\mg characteristics: over-trained, ovcractive, high- 
strung, overstimulated, overanxious, ovcrambitious, overdeveloped. 
Ellis H. Champlin, Director of Physical Education at Springfield 
College, sums up this condition when he calls these individuals 
“activity drunkards.” The individual with a high PFI, at any rale, 
should be given special attention by the physical educator. 

The Selection of PFI Casc$ for SfurZy 
It is readily apparent from the above that the selection of PFI 
cases for study and treatment is not so simple as many believe. It is 
now’ realized tliat the designation of “all below’” an arbitrary’ PFI 
point, such as 83, as “needing indixidual care” is inadequate, since 
by so doing many cases in need of special developmental programs 
are missed. Actually, there are at least three groups needing special 
consideration: 

1. Individuals with PFVs in the lower ranges. Tlie abnormally 
weak obviously need attention. The physical educator should decide 
upon the number of pupils for whom he can provide individual pro- 
grams and select a large portion of these from the low' PFI scores. 

2. Individuals whose PFFs decline on repeated tests, regardless 
of their PFI level. Such drops are usually definite danger signs, in- 
dicating changes in physical condition which need to be checked. It 
is essential, after each general testing period, to examine all record 
cards to discover whose PFI s are dropping. A drop of from fi\'e to 
ten points is significant if tests are accurately given. This is an im- 
portant procedure and should not be neglected 

3. Individuals with PFVs in the upper ranges. As has been noted 
above, often an extremely high PFI indicates that the indindual 
may be ov er-trained, overactive, high-strung, overstimulated, over- 
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developed A PH oE 150 is considered siifEcienll> Ingb 

investigation for factors tint may cause this con i lon 

vide a program of rest and relavation if indicate i of 

n.zed of course that h.glt PFIa ntay be due to the 

excellent phjsiques through participation ■" ™ 

vveiglit lifting gymnastics modem dance an i 

Suggested Chances iv the PFI Tests 
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the PFI test remains as described above there nav 
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Orison S.mphfica„on 

While the Phjsical 

been used effectively 1.1 school and «ueg 

grams many users readily general use cost of testing 

traneous factors prevent „a.i) sti.dentv and 

equipment time required S consequence Clarke an 

nLLly for well trained ^ „ ,,„„ery for bo>s at each 

Carter * undertook a simpliB element iry school )iinior Ingl 

of the following iThe followang multiple 

school endsen.orh.gl.se enter.on ami the 

were obtained between « ' J ™ 8^, evpe,. mental var.al les 

test Items composing the St tiat 


SeJool Ltiel 

Upper element ^ 

Ji n or h gh sd ool ^ 

Sen or 1 gli school A 


9T 

98" 

99S 

9Sj 

990 


Test Hems 
Leg I ft UicUft P 

S''U""vTt»ckW. 


norlghscnoo. ^ 990 aan.v 



STRENGTH TESTS 

to determine each boy’s PFI may be used. Tlie regression equa- 
tions are as follows: 

Upper Elementary School Boys 

SI = 1.05 (leg lift) + 1.35 (back lifl) + 10 92 (push-ups) + 133. 
Junior High School Boyi 

A: SI = 1.33 (leg lift) + 1.20 (arm strength) + 288 

B. SI = 1.12 (leg lift) + .99 (arm strength) + 

5 19 (right grip) + 129 

Senior High School Boys 

A SI = 1 22 (leg lift) + 1.23 (arm strength) + 499 

B. SI = 1 07 (leg lift) + 1.06 (arm strength) -f- 

1 42 (back lift) + 194. 

In Appendix B, Tables XXIII, A-E, tables for the ready computa- 
tion of all regression equations arc provided. Following is an illus- 
tration of this process for a junior high school boy, 14 years 5 
months of age and 149 pounds in weight (A equation): 


Test Item 

Score 

Repression 

Weighting 

Leg lift 

1260 

1676 

Arm strength 

480 

576 

Constant 


286 

Predicted Strength Index 

2538 


From the norm chart. Table XIX, this boy’s norm for age and 
weight is 1878. Thus, his predicted PFI is 135. 

The second, or B, equations for the junior and senior high school 
boys, of course, approximate each boy’s actual SI with a greater 
degree of accuracy than do the first, or A equations The degree of 
accuracy for these predictions is reflected in the standard error 
o estimates. For the junior high school boys, this error is approxi- 
mately 2.5 times greater for the A equation; for the senior high 
school boy, it is about twice as large. 

Use of Tensiometer 

most expensive instrument necessary for administering the 
PH test IS the back and leg dynamometer. Also, the two tests given 
with this instrument are the most difficult to administer in the bat- 
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tey This IS especiall) true for the leg lift, wliere considerable 
judgment is necessarj in placing the subject it the start of the test 
so that his knees will be nearlj straight nt llie end as the dvni 
mometer spring elongates somewhat as pressure is applied As i 
consequence, Keiined> sought to substitute the tensiometer for 
tJie dynamometer m back and leg hft testmg this instrument is 
much cheaper tlian the djuamomcter and the pull is against a cibk 
winch does not stretch 

The capacity of the tensiometer used was 800 pounds which wns 
sufficient to measure back lifts direcllj Howcser for the log lift 
test, a Jeier system was dei/sed which permitted lifts up to 2400 
pounds The conelations between strength scores obtiined with the 
dynamometer and tensiometer were 92 and 95 for the back and leg 
lifts respectivelj The means and standard deintions obtiinetl with 
the two instalments for these tests were comparable Tlius, U was 
demonstrated that the tensiometer could be substituted for the 
dynamometer in back and leg strength testing without esstnlial 
loss of validity for these tests 

VeC/oy’* ffcrtjions 

^^cCIoy has proposed three changes in the PH batterj one 
known as his Strength Index Revision i second is the Athletic 
Strength Index, the third, as the Pure Strength Index 

1 Strength Imlcx nevtsion ^ Two clnngcs in the PFI bitter) 
are suggested i different formula for computing arm strength and 
the eliminition of lung cipicity Otherwise, the test items rcmiin 
the same, except that the old method of testing leg strength (with* 
out the belt) is followed 

In discussmg arm strength detemuned from push ups and pull 
ups.McCIo) states tint the formula used h> Rogers undul) pcinfires 
the individual who is small and unduly rewards the person whose 

dipping and chinning are above the avenge He cxpcnmentalK dt- 

\ eloped the following formuh for the computation of cfumiing and 
dipping strength 


Irank T Kenn««d> “A Comparbon of tho tr, fh. ^ 

Bad and ^ Litts for College Men" Mloocsmtwt Vfa«rr» LnhmUy 

irMcCIo, and Norm-a D Wg W 
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Boys Chinning or dipping strength = 1 77 (weight) + 

3 42 (chins or dips) — 46 

Chinning and dipping strength = 3 54 (weight) + 

3 42 (pull up + push ups) — 92 
Girh Chinning strength = 67 (weight) +12 (chins) + 52 
Dipping strength = 78 (weight) +11 (dips) + 74 
In subsequent studies, correlations of the approximate magnitude 
of 95 were obtained between McCloy’s arm strength score and 
body weight for both college men and junior high school boys 
These high relationships are due to the heavy wei^ting given to 
body weiglit m the McCloy fonnula 
McClo) advocates the elimination of lung capacity from the PFI 
battery on the grounds that lung capacity is not a test of strength 
The use of lung capacity m the PFI battery has been argued by 
others, so an understanding of its charactenstics is important 
Weisman ^ found from numerous tests that if one has 10 per cent 
less vital capacity than is normal for age, sex, and occupational class, 
it is probable that he is suffering from some constitutional disturb 
ance, if be is as much as 15 per cent below normal, this is almost 
certain In an extensive study of respiratory muscle function, Dail 
and Affeldt conclude tint tbe deficiency of respiratory reserve, as 
expressed in per cent normal vital capacity, is the integration of 
several factors, which may include any of the following strength 
endurance and adaptation, limitation of lung movement, distribu- 
tion pattern of body weakness, body position, and presence of heart 
or lung disease, as w ell as certain technical factors 
Curcton reviewed the experimental literature on lung capacity 
m an attempt to determine whether it was properly regarded as a 
strength test, a flexibility test, a circulatory respiratory test, or a test 
0 loracic si7e He concluded that breathing capacity was a reflec 
tion predominantly of body size, as indicated principally by surface 
area hcig lit, weight, or chest girth Clarke reported high cor 
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relations for junior high school boss hcturcn lung cnpacits ami 
maturilj anthropometric am] strength moasurcs Among lin cor 
relations Mere the folloMing S6 siitli McClo) s Classification Inilcx 
(based on age, height and weight) with height and Kith the 
composite score on twche cable tension strength testa «tt}i 
\fcCloys Athletic Index SO with Strength Index niid with shclctil 
age Davis obtained a corrchlion of — 61 between lung cnpicil) 
and time in the 200-)ard smm which wis the highest corrchtion 
for any of his viriables as relited to swamming tune 
McCloys Strength Index revision correlates 77 witb a batten of 
four track and field events As a prcdietion of strength factor 
validity IS 04 reliability is 96 and objectivity is high Norms based 
upon sex age, and weiglit are avaihbtc in the reference both wath 
and without lung capacity for bovs ages II to IS and for girl? 
ages II to 17 Wien tlic belt is used m the leg lift these norms are 
inappropriate 

2 AtMetic Strength Index^ In constnicting an Athletic Strength 
Index (boys only ) McCioy weighted the test items m Ins revision 
of llie Strength Index so as to give the total amount of strength 
usable in alliletic events Two formulas are gnen as follows 

Long form Higl t prip + Ich prip + 1 (bid. I ft) + 1 (leR I ft) + 

2 (chinning strength) + dippii g strength -- 3 (wclg) t) 

S/ orl form Same except omit luck ami log 1 fu 

The two fonns of the test wore correlated with a crilrrion com 
posed of sue track and field events The coe/fictenfs of corrchtion 
were the same 91 Norms for bovs based on weight and apt for 
ages II to IS arc aiadable m ibe refcrrnce 

3 Turc Strength /mfcv "Tlirough factor mnb SIS McCloj fotind 
that two elements emerge from strength tests onLofthiscis pun 

strength or iorcc the other is dependent on IkuIv sire To predict 
pure” strcngtli lie gave the following weighting 5 (11 L grips) 

+ I (leg lift) + chmniiig strength + dipping strength Tfic fcvl 
Items were adimnisfered and scored in accordance walh Ins rtvnion 
of the Strength Index No norms have f> 0 «» piiblislinl whicli nialw 
this revision the onb one of the Uirtt proposal hv NfcCloy without 
a means of obtmnmg from the index a score companhlc to tht Pf / 


avjack r Dnit 'EffrtSs pf Tnininsr •»! Inc ^ 
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SniENcni Tests Fon Gihls 

Man> of the strength batteries presented abo\c arc as applicable 
for girls as for boys, espcciall> the follouing the Rogers Strength 
Index and Physical Fitness Index, McCloy's Strength Index and 
pri norms, and Chamberlain’s revision Several investigations m 
this field, however, have been directed toward the construction of 
tests to measure the general athletic ability of girls, rather than to- 
ward measures of relative strength Criteria have generally been 
athletic events Norm charts are based on the standard score tech- 
nique, rather than on weight and age or some other such relative 
measure As a result, these tests are comparable m purpose to the 
Strength Index, but not to the Physical Fitness Index Presentation 
of these tests, therefore, w ill be found m Chapter 12 

Khaus Weber Muscular Tests 

Emerging from their clinical practice in physical medicine and 
rehabilitation, Kraus and associates have presented tests of “mini- 
mum muscular fitness," commonly known as the Kraus-Weber tests 
Originating in a posture clinic, the tests were further developed as 
a basic means of measurement in the treatment of low back pain, 
80 per cent of a total of over 4,000 patients, free from organic dis- 
ease, w ere unable to pass one or more of the test items MTien treated 
with therapeutic exercise, they improved as their test results im- 
proved In an eight-year follow up, it xvas found that as the patients 
stopped exercising they agam failed the tests as their back com- 
plaints reappeared 

The Kraus Weber (K-W) Tests of Minimum Muscular Fitness 
consist of SLX items They are proposed as tests which indicate the 
level of strength and flexibility for certain key muscle groups below 
which the functionmg of the whole body as a healthy organism 
seems to be endangered As described here, the tests are graded on 
a pass or fail basis, although the authors provide a means for scor- 
ing partial movements from 1 to 10 Descriptions of these tests 
follow 


c T ** HuscHand, "Xlimmum Muscular Fitness Tests 

School Chadren nesearch Quarterlt, Vd XXV, No 2 (May 1954), p 178 
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Test No 1(F>S>™S10A) Strength of the abdomml plus psoas 
muscles The subject is m a supine l>ing position hands behind the 
ncch the eximincr holds his feet dou-n The test is to perform on 
Sit up 


ricurc 8 10 Kniiis eber T«l of M 


Muscular Fitness 



r s 

buttocks The test is “ 'S the psoas and loner ab 

Test No 3 (Figure 8 IOC) Ste P „i the 

dominnl muscles me -^l^J^X.he heels 10 inches off the 
neck the legs are W'T ” ^.tion for 10 seconds 
table The lest is to hold thm position 
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(C) Psoas (Lower Abdomen). 


Test No. 4 (Figure 8.10D): Strength of the upper back muscles. 
The subject lies prone with a pillow under hips and lower abdomen, 
hands behind the neck; the examiner holds his feet down. The test 
is for the subject to raise his chest, head, and shoulders and hold 
them without touching the table for 10 seconds. 
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Test No 6 (r'g"'-'; 

Length of bach and 

musdes Tha subject stands er« 

.„ stocking or bare feet bands 
at h.s sides, feet toge her The 
lest IS for die subject to lean 
doven slonl) and ‘u“=’‘ 

"“^tal^'oldtbeta^s 

dcLct a sbght bend rn cose rt 
occurs 


(F) Length of Bad .nailamslnnS 
' Muscles 
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With these tests, Kraus and Hirschland examined 4,458 eastern 
United States school children from both urban and rural communi 
ties, and compared their achievement with 3,156 Swiss, Austrian, 
and Italian children The results of this testing revealed that 57 9 per 
cent of the United States children and only 8 7 per cent of the Euro 
pean children failed one or more of the tests Ample verification of 
the failure rate of United States children on K W tests has been 
provided by surveys m Indiana ” Iowa,®* Oregon and elsewhere 
the percentages of failures in these states were 45 1, 66 1, and 38 1 
respectively 

As experience with K-W testing has been gamed, several char 
actenstics of the tests as applied to United States children have be 
come obvious Among these are the following 

1 The flexibility test (length of back and hamstring muscles) 
has produced by far the greatest number of failures Nearly twice 
as many boys as girls fail this test, in the Oregon sample, of those 
failing at least one test, the percentages were 59 4 for boys and 33 0 
for girls 

2 For the abdominal minus psoas test (No 2), the opposite was 
the case, again, in tlie Oregon survey, 35 2 per cent of the girls and 
18 8 per cent of the boys who failed one or more of the tests, failed 
tins one 

3 Very ftu children fail the two back strength tests, of nearly 
1,200 children in the Oregon group, only three failed the upper 
back test and 11 failed the lower back test Almost identical situ 
aliens occurred in the Indiana and Iowa studies 

4 Girls have a lower failure rale than boys on the entire K W 
test, but this IS due to their much lower failure rale on the flexibility 
lest \Mitn the strength tests only arc considered, the boys show 
supenonly 

5 For both sexes, there is a definite decrease m strength failures 
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IS children become older honever the opposite is true for the 
flexibility test as these failures increase with age 

6 The percentage of h W failures is much lower m schools where 
strong physical education programs exist Furthermore participa 
tion in vigorous body budding ictmties will rapidly reduce the 
failure rate in any school 

Many questions have been raised relatise to the 'ahdily of the 
k W tests in evaluating the muscubr Btness of school 
should be remembered that they arc proposed by the originator 
as minimum fitness tests It is surprising that so “ony Umted S ate 
boys and girls fad such simple tests actions to correct tins situat o 
can certaSy be )ustilied Hoyveyer they should be 
orrepheed by more complete tests which extend through all levels 
of fitness as soon ns time nnd resources permit 

CONCLUSIOV 

\elopment of the physical ^ j ^ j to accomplish 

in this 7'-:;'-: “^r^Tu mtme Accurately the phys 

this end successfidl it is neces ry ^ determine 

ical sinus cf sehoolchildren and by ^ms Strength 

their progress or lacl of Pr'>S''“ trial in actual school 

tests have been given a J* f physical fitness test The better 

situnUons than has an> othw t^e P y needing mdi 

tests have been found physical fitness can also be 

vidual developmental work progress in p y 

determined by them 
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CHAPTER NINE 


Motor Fitness Tests 

jmnD 1 ID p r r 


The term motor fitness gen^ 

Actually, motor fitness is a P elements of vigorous ph>'s 

with emphasis placed on e im elements of coordma 

icalactiMty but does not i^ncss designation than 

tion and skills It is also a Tnccpls may 

physical fitness Tlie relation P , |-_g,^ts as shown in fig 
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uregi Tiros, organic soundness and p p^^^^^ 

entire phjsicnl Tim !>« P > ^ endurance 
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Definitions of the various elements designated in the motor fitness 
concept presented above are as folIo\w: 

Mu 5 cu/ars/rcng(/i; Maximum strength applied in a single muscu- 
lar contraction. Example; grip strength applied to a manuometcr. 
{This element, per se, is seldom found in motor fitness tests. ) 

Muscular endurance: Ability to continue muscular exertions o 
sub-maximal magnitude. Example: chinning. 

Circulafcri/ endurance: Moderate contractions of large muscle 
groups for relatively long periods of lime, which require an adjust- 
ment of the circulatory-respiratory systems to the activity. Ex- 
amples: distance running or swimming. 

Muscular {“explosive”) power: Ability to release maximum 
muscular force in the shortest period of lime. Example: standing 
broad jump. 

Agility: Speed in changing body positions or in changing direc- 
tion. Examples: squat tlmists or dodging run. 

Speed: Rapidity with which successive movements of the same 
kind can be performed. Example: 50-yard dash. 

Body balance: Ease in maintaining body position. Example: hand 
stand. 

In the above discussion, only the most fundamental elements in 
physical and motor fitness and general motor ability are indicated. 
Many other elements could be mentioned and are considered by 
other authors. McCloy ^ gives a much more complete coverage of 
these elements, presenting nine physical qualities and eighteen 
“motor educability” factors. For the purpose of this text, however, 
the smaller, basic number is considered adequate. 

Motor Fitness Tests of the Armed Forces 

During World War II and since, motor fitness tests were used 
extensively by the various branches of the armed forces. The test 
items, procedures for administration, scoring, and use made of test 
results are quite similar for the various services. While these mili- 
tary tests may not be applicable for the elementary and secondary 
schools, they do have implications for college physical education. 
The pull-up and sit-up items are contained in all three test bat- 

n,* S Norma D, Young, Tests and Measurements m Health and 

Fliyrfcfll Education. 3rd ed (New Yortc. Appleton Century Crofts, Inc , 1934), PP 
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tenes Tlie Army rmd lli= Navy tests have four items m common 
pull-ups, squat jumps, push ups and sit ups Doth the Amy an=l the 
Air Force batteries include a 300 yard shuttle dis 

tinee). and proiade for a SSO-yard shuttle (2o >ard “ 

substitute ashen the test must be 

hoaacver pennits a 60 second squat thrust test as an alternate tor 

number of men in a ^ ,I,e,r administration These 

Telh^lXinred W.odOOmen in a single hour by four 
testers 

JNnry SlondnrJ P/iyncel F«"«- ^e*' = 

The Naays tost has ^ t s ^t 3e t Stle 

tests for reproduction in ,o civilian populabons 

run and, therefore, has greater PJ , ,5 considered ap 

Unless the subjects base as exhauslmg as those 

propriate to subject them to a w P ^ uitendcd 

mcluded in the Army and Air Fo^ tests 

of their naval training ^daptmg the physical 

2 To provide information 

fitness program to the ' ^ ,, |,ac level of physical fitness 

3 To motivate the men tos S „ service a 

4 To measure the progress of the men 

speeiBcd length of time „„ a,e physical Btness of Navy 

5 TO provide „ Impared nalh Uie personnel 

personnel engaged in one actm y 

engaged m other activities 

. y 5 jfgcy B reaw of Navai 
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6 To detennine whether or not the physical fitness program is 
accomplishmg the desired result 

The Na\y test consists of five items, as follows squat-thnists, sit- 
ups, push ups, squat jumps, and pull ups T score tables for the test 
have been constructed using as a basis a group of well conditioned 
naval personnel These tables appear in Appendiv B. Table XX1\ 
Directions for administering the vanous test items arc given below 

1 Sqtial Thritsls To test large muscle speed power, agilitv, and coordina 

bon 

a Starting Position The subject is “nt attention 

b Movement The following four part exercise is performed as rapidly as 
possible for one minute (1) Bend knees and hips and place hands on t e 
Boor (squat rest position) Fingers should point forward arms miv be be 
tween outside of or in front of the bent knees (2) Extend legs backward 
until bodj is straight from shoulders to heels (front leaning rest) (3) Re 
turn to squat rest posihon (4) Stand straight In the upright iwsition tJie 
subject may lean forwaird but his chest must be m front of an imagmarv Ime 
drawm from chin to toes 

The subject will make faster time on this lest if he does not take a full 
k*nee bend but rather bends knees onlv to a right angle and if he keeps the 
shoulders in front of the hands when the legs are thrust back 

c Scoring One pomt is given for the successful performance of each com 
plete squat thrust 

Following are violations of proper form in executing the squat thrusts (I) 
hands are not placed wnthm eight inches of the feet m the squat position 
(2) feet start backward before the hands are placed on the floor, (3) hips 
are kept above shoulder line when the feet are back and (4) subject does 
not straighten up on the fourth count One pomt deduction is given for each 
violabon 

2 Sit Vps To test the strength and endurance of the abdominal muscles 
a Starting Posihon The subject lies on his back on the floor knees straight 
feet approximateb 12 mches apart, with hands clasped behind head an as 
sistant kneels on the floor and holds the soles of the subjects feet against hiS 
(the scorers) knees pressing them firmly to the floor 
b Movement The subject performs the following movement as manv times 
as possible (1) Raise the trunk rotating it somewhat to the right, and bend 
forward far enough to touch the fight elbow to the left kmee (The knees may 
^ shghtl) bent as the subject sits up ) (2) Lower the trunk to the floor 
(3) Sit up again but rotate tlie trunk to the left and touch the left elbow to 
the fight knee (4) Agam lower the trunk to the floor and conhnue The sub 
jert must not pause dunng the test The movement must be contmuous either 
when leaning forward to touch the knee or when lowenng the trunk to the 
floor 

wf One pomt is given for each complete movement of touching 

elbow to knee \o score should be counted if the subject unclasps hands from 
head keeps knees bent when l>ing on the back or when beginning the sit up 
or pushes up from an elbow The subject "sits up” as manv times as possible 
without resting on the floor 
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3 Fmh Up, To test the strength end endumnee of the ertenso, ntoseles of 
“"fl,” intent The snb,ect petfonns the '0'!;;"^°;^^“"^'’': 

IES; Sdtng k;vs"i''sg sSs”t'L’'«t t 

test the chest should touch the trains ™ 5„I„ei.ts anus arc coiupletclv 

c Sconng One point is g.ven ewj ti™ tire so^ 

straightened and the exercise is corral) ihme N bodj ell er than 

are bent at the top of A' ‘'i.^Test has begin, (3) shnni 
the hands toes and chest ' „ear the floor or (4) hips 

decs are pushed up Erst "•’‘Jl *”1 shoulders arc pushed up IT ere 

are raised upssard and “i.ehtly out of line if the uho e bodv 

should be no penalty for >>'P* ^ test, penalties for 

is moving upward at about the same speeo . 

form violations of one-haU point ^ ® muscles 

as';o« 

upward uith both knees straight while ® ^ on the Wt 

of the feet so that the right foot is m ,ntfrehanginB the feet The upper 

oKKe-S Sx - 


fhe most eomraou errors '"(“/'^'lo moat do,™ 00 the rear heel 

JratridrcamtS^-' ^ 

arms and shoulder j^b,eet bangs from a l«dy' (the 

fo“vSafp’’m",;bmhdmtb™^^^^.^^^ 

IZ "igS ff *-“hm, humelf OS -V" 
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(4) he stops to rest 

Additional instructions for administering the test 
(1) a warm-up calisthenic drill preceding the testing; ( ) m 
tion in and demonstration of the exact techniques for perfomi g 
each test item correctly; (3) sufficient number of practice trials in 
preceding class periods to insure proper understanding of P™' 
cedtires, and (4) five-minute rest period between the events ol the 
test. Navy men are encouraged to practice test events as condition- 
ing exercises. Scoring tables are placed on bulletin boards in bar- 
racks and aboard ship so that men may follow their progress. 

Ecpiipment required for the administration of the Navy test ran- 
sists only of a watch and a bar or other support for chinning ^ 
properly organized, it can be administered to several hundred 
in an hour. Statistical evidence concerning the accuracy ^viih which 
the test is administered and the validity of the test as a measure o 
physical fitness has not been reported. 

Tlic Naval Pre-Flight Program also provided for an extensive fit- 
ness appraisal program.® The following items were included in the 
testing process: jump and reach, push-ups, chinning, speed-agility 
run, pack and step tests, screening posture and foot conditions, and 
measurements of age, height, chest circumference, and abdominal 
circumference. 


OtJirr Armed Forcej Tesla 

USAF Physical Fitness Test.* Tlie United States Air Force motor 
fitness test was designed to measure cardio-respiratory endurance, 
muscular strength, s*pecd, coordination, and power. The test items 
arc as folloss’s: \inlimitcd sit-ups, pull-ups, and 300-yard shuttle run 
(outdoors) or 250-yard shuttle run (indoors). On the record card ap- 
pears the scoring table for each part of the test and for tlie total 
score on all three items. The ratings given are classified into five 


Unitrtl StalM Ni>al Imtitutc, Most Excrchc, Carnet, Tests, Clnp 6. "I’hysical 
.\ppfalMl «tf Cidrts" (Aiimpolts United States Nisal Institute, 1943K Now avail* 
alilc from A. S Bimes .md Cornpmy. New ^ork 

•Air Force Manual, 100-20, Physkat Condlltoning (Washington Gmernmcnl 
i’liiiting OITicc, 1030) 
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performance categories excellent, ,«> good, good, poor, and icr> 
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ducted for the Climatic Research Laboratory, Army Quartcimaster 
Corps, “ determined the relationships between muscular fatigue 
caused by carrying military packs under field conditions and vari- 
ous motor-physical fitness tests. The college men serving as subjects 
were conditioned from six inarches carrying the combat load of the 
rifleman. On tlie final inarch, the subjects carried 61 pounds with 
a rucksack for 7.5 miles at a rale of 2,5 miles in 50 minutes. The 
highest multiple correlation obtained was — .92 between the strength 
loss of major muscle groups involved and the Strength Index; the 
correlations between the Navy, Air Force, and Army motor fitness 
tests were — .57, — .51, and — .49 respectively. In terms of predictive 
index, the Strength Index had 3.4 limes greater predictive value 
than did tlie Navy test, while the Navy test exceeded the Army test 
by 38 per cent. 

In this study, too, the Army motor fitness test correlated well xvith 
the other two tests for conditioned subjects, as follows: .88 xvith the 
Nax 7 test and .86 with the Air Force battery. The correlation be- 
tween the Navy and Air Force tests was much lower (.48). The 
correlations of the Strength Index with the three service tests ranged 
from .32 to .50. Tlie correlations of the Physical Fitness Index with 
the service tests were: .80 with the Army test, .63 with the Air 
Force test, and .49 with the Navy test. 


The In-diaxa Motor Fitness Tests 

Motor fitness tests liave been constructed at the University of 
Indiana for the following age groups: college men, high-school boys, 
high-school girls, and elementary-school children. 

College men.'^ In constructing a motor fitness test for college 
men, Boolo,valter empirically proposed the following four Motor 
Fitness Indices, based upon five simple test items; 


Ilamson ClarVe, Donald K. Mathews, and Clayton T. Shay, “Strength 
Decrements from Carrjing Vanous Army Packs on Xfilitary ^^a^ches,” Research 
Qiian^hj, Vol. XXVI, No 3 (October 1953), p. 253 

r and Carolyn \V. Bookwalter, “A Measure of Motor Fitness 

lor College. Bulletin of the School for Education, Indiana UmversUy, Vol XIX, So. 
2 (Match 1943). 

Karl W. BcoWm alter, "Further Studies of Indiana University Motor Fitness Indes.” 
lan!*" ° School of Education, Indiana Umversity, VoL XIX, No. 5 (September 
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I (cl ins + pul ups) X sett cal lump 

II (cl Ins + pusl I ps) X standins liroad |ump 

III (slrodclle cl is + p sh ops) X sett ml |un p 

IV (straddle cl ns + p shops) X stindmg broad |ump 

Tlicso mdices sseic related to a 12 item criterion 

“.sr: r Jirr"-" -■ 

Index IV , , f ,v r j. Motor Fitness 

Descriptions of ‘''Vf V'^Then If d^^^^ appears 

Indices arc described belots When the test 1 
eUcsvhcre in this test the page reference old) is made 

1 Cfii, IS same as tor 'pull. IPS 

fonsard or a palms backward > ^ , pproaimate height 

2 SlrorWle chins (finger 

the sub|cct bemg tested lies , s. ]„|p body erect The sub 
hold) of hts partner who mismg his bod) 

,cct ohms as many times as pMsibm 

back straight and in fine with legs nnt.l 
from partners tlngVis 

3 Push ups Page 225 to nearest one fourtli inch 

4 Vertical ;ump 303 m-su ^^tocs ^ ,,,,, , four 

5 Standing broad jump Th ^ jumps for 

feet from the edge of a pit or W ^ent is taken from 

ward from bath feet If a pH « , „,,,est point tor ched 
and at rrgbt angles to ‘I'll IHrsed lines ma> be marked m 
by any part of the bod) “ “ ” j, 3 ,a„ce between 1 nes estimated 
,r' o to SIX tneb "t nemSt 'neb The best of three ,umps 

Measurements are made 

, for the fire tests rnclrdedm 

Norms based on the s.x srgroa s^^ f presented ui 

„m four ""-‘O' f Svinirft^atron of the scorrng process rs as 
Anpendtx B Table W An 
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Performances 


Scale Scores 


10 times 
25 times 
86 mches 


65 

73 

51 


Chins 
Push-ups 

Standing broad jump 

Applying tlie scale scores to Index 11: (65 + 73) (51) = 7038. This 
figure is divided by 100 and rounded off to the nearest whole num- 
ber. Thus, the final score of this subject is 70. his Motor Fitness 
Index. The following rating scale provides a means of interpreting 
this Index: 


Rating 

A or Superior 
B or Good 
C or Normal 
D Or Fair 
F or Infenor 


Motor Fitness Index 

85 and up 
59 to 84 
33 to 58 
7 to 32 
6 or less 


In the references, achievement scales based upon McCloy s Classi- 
fication Index I are available for each of the four Indiana Motor 
Fitness Indices. 

Uig,h school boys and girb.*^ A motor fitness test for high school 
boys and girls was constructed, composed of the following four test 
items: straddle chins, squat-thrusts for 20 seconds, push-ups, and 
vertical jump. Directions for administering all but the girls* push-up 
test have been described in this chapter. The girls* push-up test is 
the same as the boys, except push-ups are performed from the knees, 
rather than the toes. For validity, the battery correlates .77 with a 
criterion of UncIvc motor fitness items. 

A motor fitness score is obtained by multiplying the sum of the 
raw scores on the first three items of the test by the score on the 
vertical jump; this product is divided by 10 and rounded off to the 
nearest whole niimher. For example, a girl performs on this test as 
follows: straddle chins, 12; squat thrusts in 20 seconds, 8, 
push-ups, 15; xertical jumps, 20. The motor fitness score equals 
(12 + 8 -h 15) (20) = 700 10 = 70. 

Norms based upon the McCloy Classification Index for boys and 
height-ueiglit class divisions for girls appear in Tables XX\T and 


>2 State of Inilbna, Phjifeal Fitne$t Manual jor High Seltool Boyt, Bulletin No 
130. Deiartment of Public Instniction, Indiana, lOH, pp 5-13 

Stair of Indiana, riiijtlcal Ftinett Manual for High Sc/uwl CirU, Bulletin No 137. 
tcv rd IJrpartmmt of Public Instruction, Indiana, 19-H, pp 21-29 
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XXVII Appendi\ B To continue sconng the girl in the obme illiis 
tration her height is 63 inches her weight 115 pounds rroni 
Toble XXX Appenda B her height weight clTSSiOcolion Wls me 

ditim for height and medium lor weight hence \l\. Entering Tab e 

XXVI column MM her motor fitness score of lO is average 

S^det I /so (/) + 6 (Heit^d, + ^ -ge is reaoned ^ 
the last half year and height "> “>>= y, e|,c for 

tion the boy is 18 j ears of f j Classification In 

miila) 70 mches .a« and wei^hs^lMjio.^ ,, 

dex then is 20 (17) + 6 (/U) + j j ,^s Good 

column 88S 919 ‘'’'= ““If iflLcptiiig the four Hein 

Elementarij school "'“'‘’''/{"“I ■ ,.i,ool pupils rranUin and 
Indiana Motor Fdness Test ^ ^"/'.S.picd i. for cle 
Lehsten under the ” 'X^/ight Mrelatiscl) few 

inentary school boys and girls P batters is espcciall> ini 

tests exist at the S m ih? manner tlesenbed 

portant The test items are admimsterea 

“'’“''n , 1 established lor each of sir groups 

Norms for this cteiGcal/ InJ" ^ T*’' "T ' 5 

determined from McCio) * \xVIII for bo>s and 

for this test ■'PPear m APPnnnn olementar) school 

Table XXIX for girls No validUs 
pupils IS given 

Obecon Moron FrrvESs Test 

On two different n«asions^On'8“^';|“f,f7 "n' 

high and senior high sdioom^^^ Tliemotorfi.nesselc- 

versity of Oregon and Oregon ot 

1 D lor « ““o n"”“ ’ "" 

- -S? ■i- - -- 

Elementary Lexcl (Grades 
1948) pp 3^5 
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n,ents and suggested test .terns for each f 

a stateu.de comm.ttec The elements selected for th.s "ere 
arm and shoulder girdle strength and endurance, “ 
and endurance, muscular pouer, running speed and endurance, 

a 2 ilit\, and tninV fiexibilit) „ 

The construction of the tests followed essentially the sam P - 
tern for both sexes at the three school leads Potentially useful test 
Items were assembled for each of the sea oral motor fitness elements 
These test items were ndminislercd twice, each time b> a dilreren 
tester, to a random sample of subjects who were representative ot 
the sex and age group for which the test was intended, objectivity 
coefficients were computed based on the repeated tests At is 
point those test items were discarded which had low objectivi > 
coefficients and which did not discriminate between levels of per 
formance A composite of the remaining test items served as the 
entenon of motor fitness, the lest items to compose each motor fit- 
ness battery were selected by multiple correlation procedures Thj! 
multiple correlations for three item batteries ranged from 91 to 9o 
As a consequence of the studies, it w as possible to select the same 
test items for boys and for girls at the three school levels Tlie test 
items for bovs are pull ups, jump and reach, and 160 \ard potato 
race Directions for admimslenng these tests are as follows 


1 Pull ups Page 190 performed with palms outward 

2 Jump and reach Same as vertical jump, p 303 

3 160 yard potato race Three curcles, each one foot in diameter, 
are drawn on the floor in line with each other Circle one is behind 
and tangent to a startmg line The center of circle two is 50 feet 
from the startmg line, and circle three is 70 feet from the starting 
line One 2" x 4" bloch, or eraser, is placed m circle two, and a sec 
ond one in circle three From a standing start, the subject (a) runs 
to circle two, picks up the block, returns to circle one and places it 
m the circle, (b) he then runs to circle three, picks up the block and 
carries it to circle one (c) he immediately picks up the first block, 
carries it back to circle two, (d) he then returns to circle one, picks 
up the second block and carries it to circle three, (e) finally, he 
races back across the starting hne The blocks must be placed, not 
dropped or thrown, m the proper circle each time 
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Three or four stations are possible in giving this test so that a 
number of students maj compete at once In this instance a com 
parable number of spotters arc necessarj As the first runner ap 
proaehes the llnish line the starter counts the seconds m a loud 
Uice Each spotter obserses his contestant and records the time as 
he crosses the Cnish line The score is the elapsed time 
Tlie Oregon motor fitness test items for girls arc ''“fill’s 
flexed posihon standing broad pimp and crossed ana airl ups 

These tests are gnen as follows 

1 l/„ng,ng in nrn. flexed position The subject *||||”'' ;” ” f “ 

or table placing her hands shoulder to 

a one inch 

permit the chin to be lex el with tl P jo 

The girl holds her cbm at the Icic of the bar a in g ^ 

so (Tlie legs should "'“‘'If ™*Ltain some Desion m 

number of seconds the student is able to roa ntain 

the elbow, proxeutmg the clbovi from straighten ng 

2 SlantUnn broad flmip Page 2-8 i position on 

3 Crasred arm airt ups The , j , pgjo soles of the 

the bach « ith k-nees bent at |PP'»’|||;'^ „„ folded and held 

feet flat on the floor hip width ap ^ firmly b> a 

against the chest Tlie girls pan erect sitting posi 

partner The test consists of nKingtlmtn ^,^5 

tion and returning to a back lying po ,]|j^„gliout the test the 

sible Tlie feet must remain on the fl ^^^8^ tody 

elbows must bo kept dowat and the “I™ resting during 

sit up bouncing from the fioor j •phe score is the num 

-iny phase of the perfonmnw to a silting position 

her of times the girl ruses herse 

T scale scoring charts for the “ .ded m Appendix B 

and girls Oregon motor fitness tests arc pr 
Tables XXXI and XXXI! 

NSWA Wc^nNSVI A) has pm 

The Xationil Section ™ of<fl guls consisting of eig 
posed a motor fitness test for ug ^ 

x, .,„y CHi™» nTo (I»- 

Cl.l, " M ™l «/ llcM c d FI »*»< “ 
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items designed to evaluate muscular control and coordination, speed, 
agdity of movement, and "strength to move the body and imp e- 
ments used in work and play.” Tire following five-item test 
is suggested when circumstances do not permit use of all eigli 
items: standing broad jump, basketball throw for distance, pota o 
race or ten-second squat thrusts, unlimited sit-ups, and push-ups or 
pull-ups. . 

Tlie test items are given in much the same way as described 
the other tests above, with ibe following exceptions: the potato 
race is for 60 yards. Two lines are drawn on the floor 30 feet apart 
Two blocks or erasers are placed beyond the second line. The sub- 
ject stands behind the first line; on si^al, she runs to the first line, 
picks up one block, runs back to the first line, and places (not 
throws) the block behind the line; she then returns to tlie first line, 
picks up the second block, and runs back over the first line with the 
block in her hand. The performance is scored in seconds and tenths 
of a second. 

In the basketball tlirow, the girl throws from behind a line. Only 
one step is permitted in performing this test, but both feet must 
remain behind the throwing line until the ball has left the hand. 
The score is the distance In feet the ball travels in the air. Scoring 
may be facilitated by marking parallel lines on the Boor at intervals 
of five feet. 

A six-sigma scoring chart for this test appears in Appendix B, 
Table XXXIII. 


Other Motor Fitness Tests 

A large number of other motor fitness tests have been proposed. 
\Vhile many of these are very worthy instruments, space does not 
pennit their complete presentation in this text. However, several 
of these are briefly described below. The references may be con- 
sulted for more detail. 

The University of Illinois Motor Fifness Tests 

In developing motor fitness criteria, Cureton recognized six com- 
ponents, as follows: endurance, power, strength, agility, flexibility, 

'^Tlioinas K. Curelon, Physical Fifne» Appraisal and Guidance (Si Louis C V. 
Mosby Company, 1947), Cliap 13 
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HeKlbility, speed, balance, and body size and age. The 
score on fourteen motor fitness items served as the critenon tor 
selection of tests to compose the final battery. The tests thus se 
lected were: floor push-ups. standing broad jump, trunk flexion or 
ward. Cozens’ dodge run. and 20-second squat thrusts. This 
was found to differentiate well between eiglit groups considered 
to be different in terms of their "physical fitness, ranging from op 
athletes” to boys who were absent because of illness fifteen or more 
days during a twenty-week period. Six-sigma scale norms are ava 
able for st\ divisions of the California Classification System, w ic 
is based on tlie boys age, height, and weight. 

ft'eic York Stale Physical Fitness Test-^ 

The New York State test is designed to provide schools with a 
convenient instrument for periodic evaluation of status and prog^s 
in motor fitness of boys and girls in grades four through tw'elve. The 
elements tested in this battery are: posture, accuracy, strengthi 
agility, speed, balance, and endurance. A manual containing direc- 
tions for administering this motor fitness test, together with norms 
and record forms, has been published. 

A,A.V. Junior Olympics^ 

Tlie Amateur Athletic Union of the United States has proposed 
motor fitness standards designed for the "motivation of boys and 
girls six to fifteen years of age to increase athletic sports participa* 
tion for the development of phj’sical fitness.” Official certificates of 
achievement may be obtained for boys and girls who meet the stand- 
ards in five rccpiircd and one optional event. The required events 
are: sprints, walk and run, sit-ups, pull-iips, and standing broad 
jump. Tlie optional events consist of push-ups, baseball throw, con- 
tinuous hike for distance, and running high jump. Tlie standards 
are on a pass-or-fail basis. Separate standards are provided for boys 
and girls; the standards change for each two years’ increase in age. 


The Sew York Slate rhytical Funeu Test A .Vfontwl for Teachers of Phjticol 
Faucati^ (Auian>, N Y.: Physical Education Bureau, Stale Education Dep^' 
merit. 19>S). 

Amateur AlWrtic Union. 233 Btoadua>. New York City 
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Calilornw Physical Perfarmaiice Test” 

The California Physical Performance Test involves Ihe use of five 
gr^ps orovrnts, as'follo.s: power of the kgs. muscular strong h 
Sd e'Ldurancc of the arms and shoulder girdles, abdominal steng 

to the preferred or alternate tests if desir^^ Nomis 
girls are based on the California classification plan, 

AAlIPPn Youth filaess Test Manual" 

Under the chainnanship of f^'^ssodSorfe Health, 
Michigan, a committee “f ^ following items to 

Physical Education, and Il«re.it ‘ pull-ups, sit-ups, 40- 

fo.;, the AAIfPER youth f "'“ “'.''^;:^/dash, softball Ihrosv 
yard shuttle run, standing ’Tf^ee aquatic tests are also 

for distance, and ‘'“'I’”'’ ™ based Neilsoii-Cozens 

presented in the maniua . „.eje obtained 

(California) Classification Indc^aklo ^ 

from an catensive ,,,^bout tlie United States, 

through twelve from schools througlio 


EvAI-tJATlO.V OF 


Moron Fitniss Tests 


*1 fitness tylie of lest has evolved since 
The wide use of a ™°l'"’ j jj^ed to secure ease of operation. 
World M'ar II. T>'csc ‘csts arc d^^ techniques involved^ 

little training is required to „„ be given the tests 

with good administration, larg .r is, in some instances, 

TLri time by a few “^tif »nsideratiou has been to tes 

encouraged. In other words, a Such practices 

as easily, as economically, and P J validity and accuracy 

^0 desLble, provided, of ,,,Mns to be studied 

are not sacrificed^ 

C./1/orala FhjXcsl »>' ' ,, . 

"Srn'’rli. raasssna ^ 

Eflucation, and Hecrea lo • 
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in relation to the effectiveness of these tests as 
instruments, several researches have reeenlly been reported wtnc 
throw some liglU on this problem. Certain of these findings ana 
observations will be given below. 


of the 


Sif'Mpj 

The widely used sit-up test is proposed as a mc^urc 
strength and endurance of the abdominal muscles. Tliis test, o\ 
ever, has been the subject of considerable controversy. For et 
ample: Is a person who can perform 100 sit-ups proportionate) 
more fit than he who can do only 50? And how account in ilncss 
terms for the phenomenal sit-up records of 500, 1,000, 2,000, an 
more? 

Both DeWitt^ and Wedemeyer-* studied two-minute and ua 
limited sit-ups, and concluded that no markedly significant re a 
tionsliips existed bet\%een sit-ups and abdominal strength and en 
durance. DeWitt’s criterion of abdominal strength was a direct pu 
upward on a dj-namometer when l>ing supine on a table svith shou • 
ders over the edge to permit anchoring the instrument to the floor, 
his criterion of abdominal endurance was the length of time the 
body could be held clear of the floor while in a sitting position, 
hands clasped back of head, and feet on floor under bottom rung of 
stall bars. As a criterion of abdominal strength, Wedemeyer tested 
his subjects with the Martin “breaking” method while each was in a 
sitting position, trunk at an angle of 45 degrees with the floor, as a 
criterion of endurance, the subjects w'ent through a training period 
and the initial and final results were compared. In this latter stud) , 
after strength reached a certain level, further improvement in the 
number of sit-ups was accompanied by no significant increases m 
strength; also, the endurance factor appeared to improve more than 
did strength. 

Karpovich and associates at the School of Aviation Medicine, 
Randolph Field,®* obtained a correlation of .38 between unlimited 


^ DeWitl, A Study of the Sit-up Type of Test as a Means of \!easunnS 
Strength and Endurance of the Abdonunal Muscles," Research Quarterly, 

No 1 (March 1944), pp 60-63 

2’ Ross W’edeme>er. “A Differential Analysis of Sit-ups for Strength and Muscular 
Endurance. Research Quarterly. Vol XVll, No 1 (March 1046). pp 40-lT 
- Peter V. Karpo%Tch, R3>-inond A Weiss, and Edwn R. Elbel, "RclaUon BetA'eeo 
^^fts and Sit-Ups," Research Quarterty. VoL XVIl, No 1 (March 1946). PP 
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. , Rfn flees lifted to serlical from supine King posi- 

:?si^nXt is possible, 

this correlation is too low for the exercises to be used interchange 

points out that the test . f ,he haeb is 

primanly avith the “"“he’d to 

arched Thus, as this "■“='<= abdominal muscles, cause 

vertebrae, it may, in person consequence of these 

serious strain at the '""'*’“^',he sit up test with knees flexed 
observations, Mathews urges that the 1 

be xised , n.imher of chins college men 

DeWilt’* compared the ^^„h pjlms out, and «alh 

could do grasping the bar s„b,ecls averaged two more 

kipping and kicking tie '‘"“'F 

SoTpridicedl ghtly "X'lmg Ac 1 ^ 0 “-=' 

Inter-RelfitionsUiin tvtpKc nli\sical 

Brown” studied *'■= '"'"J,''" 'JJeraVsrutbcm Methodist Uni 
motor test batteries, with ^';fj;"c„„s,s,ing of pcrfoimanccs m, 
versitv as subjects A unte™" ''J’ , h.ghest correlations ob 

the twelve batteries was ,^,h M^loj’s 

r.. 

^ rlimcal 

r. DOMIJ I. '1.11..^ atoms Ton hr 

s'siiarn’s ^ 

Qaarlctlv Vol VW.N® ^ 
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„otor fitness and motor ability- This relationship was pointed out 

at the beginning of this chapter. Cousins conducted 

With male freshmen at Un.vers.tj Cous ms 

a multiple faetor analysis svith 28 .terns u^d m 

ness tests. Tliese items supposedly measured stre g , ^ pouffac- 

eXanee. power, balance. Besibaity. and eg 

tors were isolated, as follows, arm extensor These 

extensors, power of hip extensors, and power of thigh 
factors, however, were identified xwth esence 

cause of the low factor loadings and communahues tl P ^ 
of a specific faetor or factors not isolated. ^ Inrsig- 

Cousins also concluded that strength appeared to be the ^ 

ndicant factor in body agility and that the power of the hip exte 
had a hi^ relationship with ability in the dashes. 

Mathews. Shay, and Clarke “"„L 

tween the service motor fitness tests and the tMt ^ ?o j 
these tests vdih conditioned college students. The most sign 
of tliese relationships were as follo\w: 

1. Tune in 300.>ard shuttle ran: -.81 with A™?; t«t, -T 4 wth iW Fo^ 
lest. -.72 with Strength Index. -.66 with Physical Fitness Index, 

— 61 wth Xa \7 test , ^ , cn »vnth 

2 Number of squat thrusts in one minute: .<9 with Navy test ana . 
the Army test 

3 The following multiple correlations were obtained: 

a Physical Fitness Index, .99: leg lift, squat thrusts, and sit-ups. 
b Strength Index, .98: leg lift and squat thrusts. a 

c Army Physical Efficiency Test *90. 300-yaril shuttle run, si p » 

squat jumps ( 92 without squat jumps). n„mos 

d Nav-y Standard Physical Fitness Test, .93: squat thrusts, squat-jump . 

and 300-yard shuttle run. , . . 

e Air Force Phy-sical Fitness Test .82: SOO-yard shuttie run and sit-up 


Self'Scoring 

Self-scoring, as suggested for some of the tests, may be seriousl) 
questioned. There is a large chance for error in catching one s 
or a partner’s time at the finish of the runs as the seconds are cm e 
off by the timer. The practice of appointing a judge for each in *' 
\idual is much better. Also, unless carefully checked, such tests a® 
chinning or dippmg ^vill result in many partial movements being 

CcoTge F Cousins, "A Factor Analysis of Selected Wartime Tests, Research 

Quarterly, Vol. XXVI, No 3 (October 193S), p 277 
Mathews, Shay, and ClarVe, op dt 
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scored as complete Securing straight elboiis m the pull up test and 
sufficient elbow bend in dipping is diKcult even with competent 
testers present And too if the individual hnows that important 
decisions affecting his future depend upon Ins scores the lendenc> 
IS to become lax in can) mg out the exact requirements of the tests 

Selected Reteiiences 

Broivn Howard S "A Compa-anse Smdj rf Veto, F, mess Test, - tiesearcl. 
Louis C V Mosby Company 1U41 p„ces 

^“phyncdTmfmog" TsW. Q«a«edv Vol '.•vn Vo 2 ('.av 

XtalSteit! ^rton T 15 - 

?rerCrS' Vol XXVI No 4 (December 19oo) 
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CHAPTER TEN 


Physical Education and 
Social Efficiency 

n-r - -ra J 


Socnl cfficcnc) « is denned '“'s''' “'“"S 

desinblc stindards of y" , . "^tion tins development is 

otlicrs Toofrequentlv 7^1 ael.v ily prop™ tunc 

considered merely y i neitlier special planning nor 

tioning niitomiticill) and req | results Cliincter 

dcdnite programs dcsigncel to act u„ues 

development does «'itm«ot.s^y " educators 

Tins constitutes an oliligation direction care 

,0 sec ,0 ,t tint social <>*“^d to realise Urn olireetive 

fullv planned programs slioiild 1.0 m 

of pliv steal education ,ber of procedures to 

The physical educator may ntd zc 
aelneae the greatest hencBts from h«^^^ o.aped.ents are 
efficieney of Ins pupds '’J, Uieit development process 

listed and ll.e uses of nteasnrement 

are pointed out 

TTpeelal emphasis should be 

In the social competitive athletics provide 
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gram for their unique social raliic, if for no other reason, and no 
pupil who is physically able to participate should be exempt trom 
these evperiences 

While one must consider relative merits, close-knit team spor , 
such as basketball, soccer, lacrosse, football, and water polo, o er 
a unique opportunity through their maximum reliance^ on team 
play, for the development of such desirable social traits as co- 
operation, voluntary' subjugation of self for the good of the group, 
leadership, and followership. All athletics foster such traits as 
loyalty, quick thinking, initiative, courage, self-control, and a hos 
of other equally desirable characteristics. The realization of sue i 
social outcomes is achieved by setting up standards of conduct 
and applying proper motivation to carr>’ them through. Mores o 
conduct can be developed by the application of good educationa^ 
procedures. Such positive slogans as “Play the game,” “Play falb 
“Hit the line hard,” “Follow through," “Play together,” “One for 
all and all for one,” are examples of a realistic language for human 
conduct, indicating the direction and d^aiamlc appeal of such 
training when properly conducted. 

Furthermore, as expressed by Goodwin Watson: “There is no 
more fundamental human longing than the desire to be an accepted 
member of a social group.” * The individual wlio feels himself iso- 
lated, or an outcast, may develop all sorts of undesirable behavior 
traits. Team sports provide opportunities for all individuals to be 
members of a group, to participate in group activities, to strive witli 
otliers toward the accomplishment of desirable goals of achieve- 
ment. For most pupils, tlie opportunity itself will be a sufficient in- 
centbe. For the isolated pupil, however, wise guidance is essential 
if he is to experience emotionally the merging of himself with tlie 
group. 


Social Acceptability 


Social acceptance is an important requisite for satisfactory per- 
sonal and social adjustment. Lack of social status frequently results 
in discontent and unhappiness; attainment of status once lacking 
may produce marked changes in an individual’s personality and 
feeling of well-being. Obtaining and maintaining social acceptabil- 


Pl\ Growth throuRh Athletics.” Journal of Health and 

Physical Education, VoL IX. No 7 (September 1938). p 408 
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itv is particularly important during adolescence, as an emerging 
interest in social, especially hetemserual, lelatronslnps is cl.aracter- 

“Tl°e learning of pl.ysical skills « an important element in social 
adiustment. It often constitutes the difference between the develop- 
ment of social, well-integrated mdmdnals and 
types The physical education program, therefore, has a sha eg 
pSn forUntributing to the development of individual students 

in tfieir personal-social relations^^^^^ 

.hat hoys vst 

toward asthenic phjsiques, poo ' „o„aI maladjustment m 

of status, feelings of iofenori>, nhenomenon, the "pile-np" 
other areas. In mterpreting t 1.5 considered In- 
effect of associated biological , , ^lolin.canaccumiila- 
divlduals low m strength are j J strength frequently 

tive assortment of handicaps and thom2_^^^^^^ 5, 

show an imposing variety P J superior not in one but m 
the strength evtremes ^ fimess, each of which makes 

many aspects of size, build, healt , , 1 , 5 , ,1,555 multiple 

its additive contribution ' “ „tt merely in phjsiMl 

defects or advantages 5„d „ the individuals own 

activity, but also in social participai 

attitudes and self-appraisa , ip of physical education to 

A further discussion of the ram 1 
social acceptability appears m Chapter 


ADiLrn Groupings 

,5„ of opposed indivi -h^ 


In this text, equaUng tlie powere o opp 
groups has been classified > £,ve not been lost sigl.t of, 

rLTu?;:Tes°t srS’hyohdit; g-oupingm Phys^ 
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lion are at least tlrree in number: (1) pedagogical advant^gji W 
desirable attitudes toward physical education; and (3) social a 
velopment. 


Pedagogical Advantages 

AbUity grouping is an important pedagogical procedure. There 
is no doubt in the minds of experienced teachers that class instruc- 
tion is more efficient when the abilities of groups are similar. Hetero- 
geneous grouping presents a serious problem in class instruction, as 
class work usually svill be geared to the ability of the less a e 
pupils. Instniction adapted to the ability of the average stu en 
becomes too difficult for the poor performers and too easy for t le 
good ones. Equating, however, brings together pupils of near cqua 
ability, all of whom are ready for instruction on approximately t le 
same level. Sldlls may thus be taught effectively and efficiently.^ 
Homogeneous grouping, too, may be far more important in 
physical education than in scholastic phases of the educational 
program, as the manner of an individual’s participation in many 
physical activities— what he does, how he reacts— depends to a large 
extent upon the actions of Uiose participating with him. For ex- 
ample, the greatest football player cannot catch a forward pass if 
the ball is badly thrown, or make long runs against comparable 
opposition if his own line and blocking backs do not function effi- 
ciently in removing potential ladders from his path; the basketball 
player cutting for the basket cannot shoot effectively unless the 
ball is ihrovvTi to him properly and in a way in which he can handle 
it, and unless he can avoid defensive guards attempting to block 
the shot. Correlative and opposilive efforts of this sort are not re- 
quired in English, mathematics, or other academic classes. 

Ability grouping has been fairly well done in classroom work. 
Williin certain limits, of course, academic grade classification is a 
reasonably satisfactory arrangement for mental activities. The fact 
that pupils have been promoted to a certain grade, although differ- 
ing in such factors as social maturity, intelligence, interest, and 
industriousness, is at least partial evidence that they have attained 
a certain academic level. To use grades in school, or study halls, as 
the only means of classifying pupils for physical education, liovv- 
ever, as is usually done, is grossly unsatisfactory', as such important 
elements as physical size and maturity, physical fitness, strength, 
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speed, and ability to leam nevi sUlls bear but small relation to 
academic abilities Also, especiaUj Jlmhes 

previous evpenence and training in physical 
differ far more rvidely than do these quahties in academic subjerts 

DesirnWe i4..i....Ie. rmceril Phyirel Ediirelinn 

Physical educators desire ‘"3; “ 0 "^“ mav be 
ph>sical education " t. j^zy carry on desirable phys- 

more attractive, but that the p P engage in them after 

ical activiUes during r des,rable^ attitudes depends 

graduation But the , 1.11 acquired b> the participant and 

upon the amount of individua ’ ^iviUes themselves In equat 

upon satisfying experiences ,„(l,vidual success is 

mg the abilities of J? pupils compete with equals and 

increased Under themselves and tl.eir op- 

thus have the ' contests The interest of all 

panentsai,detvnnnmg a /e.rsto („v 

participants is therefo hadiv 1 r 

team) winning easily or 3"g „f teams is an essential fae- 

That equating the “"'Pf, f program has been demon- 

tor m conducting a successful 1 P practices of profes 

strated repeatedly 0"3r/j:’3™cing argvuueiit theaclnm 
sioual sports promoters to hje a e them 
menl of initial equality f , ^ and tlie hhe In l'“«= 
prime aim-m boxing, b^f^^j^ded to insure excitmg-that is, 
fnir even vveiglU handicaps are an 

7;rdlbe”ednUng of opposing teams of s. 
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Intramural sports, a close game sliould be regarded as a successful 
one from the standpoint of the director; for, above all, the interest 
of all competitors is maintained and return matches^ are the rule. 

A lop-sided score represents failure: failure to maintain the interes 
especially of the players on the losing team. ^ ^ 

With equated intramural teams, many of the most exciting an 
interesting games (for tlie contestants) have been played by du^ 
teams previously equated. One has only to obser\'e the interest m 
these leagues to be completely convinced of the value of abiht> 
grouping. AH players realize that the contests remembered the 
longest, exciting the greatest interest, and discussed in later years 
with the greatest enthusiasm were the ones played against op- 
ponents of equal ability, where the game was hard fought and the 
score close. To be sure, winning the game is important; but, when 
the game is played against decidedly inferior opponents, it is n 
victory devoid of lasting satisfaction. For the intramural director, 
loss of interest due to uneven contests should be a matter of serious 
concern. 

Social Deeehpment 

Tlic third value of ability grouping is in providing a setting for 
desirable social experiences, \\lien competing individuals or teams 
are evenly matched, players are more active, cooperation is essen- 
tial, and initiative and courage are necessary requisites to playing 
the game successfuUy. In fact, all of tlie physical, mental, emotional, 
and social qualities of the individual are at a premium when play- 
ing hard-fought, closely contested matches. In unequal contests, the 
winning players are not required to exert tliemselves, teamwork 
is not particularly important, “grandstand” players may perform 
without jeopardizing the success of their teams, individuals are 
not stimulated to display initiative, and head work, loyalty, and 
fortitude are not essential elements of the game. The losing team 
may eillier fight tlirough under great odds, a desirable outcome, 
or, as is usually the case, lose interest and coast througli in any 
way to complete the contest. WHien each new effort is met with over- 
\\ le ming superior power and ends in disappointment, or when the 
slightest effort produces success, there is little encouragement for 
continuing. 

It may be argued that certain advantages result from helero- 
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geneoiis s.tintions The excellent performer ttiiy beneEt socnlly 
from helping those xsho ire less skilled thus dei eloping a tolerant 
and understanding attitude lonard beginners The 
on the other hand is giien a better eoneept o 
in nctnilics and is puliaps extended beyond bis ordiniTy 

education far outweigh the disidvintagcs 


Plaxtr CovnioL or Contests 

Pupil responsibility and initiatiie “Jj^aHy n* m 
ment of pupil leadership ' 3 i,„es Ever) game pro 

opportunities for the . i-’aersliip h) pemntling the 

aides a setting for control tlicir own contests 

players llicnisclves to plan especially apparent vvlien 

The extensiveness of this “PP<’"'' ^„,J,s^eondMted m physical 
one considers the large number o 

education classes and in mtraimi however should be a 

The guidance of the jf^old capitalize on opportunities 

a cry dellnlto part of tins plan f P , , n„s citizenship 

todrivchomeinthisuatumls^^^ „,nt 

A demoerallc state may H'creW ^ ’PP 
particularly ncli ui social cape 

Success ENTEniENCEs 

An important factor ™ ‘''’''5;'"®,“"rayTorv* personality 
and girls which will in turn pa ^ss expenences Physical 

^diiisLents IS for “l onTarrange^ that the 

education activities should be j ao so a fair share of ti e 

individual lias a elianee to „ to be siibieeted «P“ f ^ 

time To be met constantly vva d oan only 

to activities beyond oiilminabng m defeat^^ 

ttSitwTborperpIe^^^^ 
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he can master, or to place him with and against others of his o\vn 
ability will result in his increased interest, self-assurance, and 
ingness to attempt progressively more dilTieult assignments. e 
application of the success principle will be the starting poin m 
the unfolding of full personalities of many hitherto retiring intro- 
verts. 


SoaAL Education 

The development of the individual for social living is an essential 
task of education; in this task, physical education naturally shares. 
Boys and girls must be prepared to live in a complex, highly inter- 
dependent society, to participate responsibly in a democracy whic i 
is no longer only nationally oriented but envisages an intcmotiona 
society based on the brotlierbood of man, and to be committed 
irrevocably to a moral and spiritual way of life. Accomplishment 
of these very vital objectives is the greatest need apparent in life 
today. All of our science, all of our technology, all of the truly 
great achievements of the mind, and all the pli>'sical fitness and 
athletic skills will be ineffectual in the face of a society \s'ith unre- 
stricted competition and with a world based upon unrestricted 
power politics. 

Social stability and progress in a democracy is dependent upon 
the conviction tiiat self-interest is interwoven with the social good 
and tlie social welfare. Cooperation is learned as common interests 
and common activities are carried out by the team or group.'* Vol- 
untary cooperation, contrary to the idea of the sur\nval of the 
fittest, is essential to all forms of life. Fundamentals of such social 
development are an appreciation of individual personality, an as- 
sumption of responsibdity for the consequences of one’s o^vn con- 
duct, an acceptance of the concept of moral equality, and a desire 
to achieve excellence. 

The mere participation in activities, no matter how potentially 
useful, will not automatically result in desirable social outcomes. 
Any sport can be presented in a manner to develop either desirable 


or undesirable modes of conduct. Good sportsmanship 


obvious in some athletic 


may 


be 


contests, while unsportsmanlike acts may 
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be nfe m others well mordimted team play may be CMdcnt m 
the way some teams compete wlule a collection of indnidinl 
stars each playing for his own glory may characterize other teams 
The teacher or coach is tlie hey to social educaUon sociJ grow Ih 
can be no better tlian the understanding and abihtv of the teache 
to develop those qualities needed m men today for the sahe of 

tlie years to come As expressed by die 

flip fpacher of sports is usuiUy one of the inost m 
fluent, al members of die school commtm.ty m die shaping of moral 

-^ir;riir— 

vide a reahsuc laboratory experience 

participation knows no racial ^ recognized and 

ferences in creed sports achiev ,;ompetitor the code of a 

acchimed regardless of the ongm privileges 

sportsman ,s real.tic and Iw and pistice 

fatr play ts an S“ppropr,ate role m the 

each competitor recognizes a P j welfare of the 

team effort In order to must abvays he 

participant not the athletic record of the selioo 

the first consideration f aiithonty means 

Boys and gnls need to ''-" 7 ';;“'„Smble state toward which 
diey should be given a , ,^^5 may not he cognizant and 

to stnve and of which tli y (j, rid clop for Ihemsehes 

they must learn to make w ise -Wical educator deals mani 

avorthy standards j under the stress of 

times with emotionalized »>"'udes as underlying 

actual pressure .1,^ ,„d,Mdual Vise g-Jance is 

and integratmg all "“i 

essential if best results are to lie 

MenriNC iNunmOAn Noms 

Individuals vary m social g” “dl dncuss«l in earlier 

thev do in the physical charactensti school pupils are 

S^'pters of life -jJ-^SS'Cimands and punishments 
treated cn masse wUh occa ^ ^ 

sEducalond ^ ^ ^ 253 
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meted out to the few mcorrigiblcs and the o\crl> mtschie\ous, no 
m^tter how different tlieir temperaments, how varied their inter- 
ests how peculiar their social clnractenslics, or liow pressing t leir 
social problems be No attempt is made to understand t ic 
individual, he is lost m the shuffle 
IE the induidual is to develop socially in such a wa> as to indicate 
high prolnbihty of a social rather linn a sclf-ccntcrcd or predator) 
career, individinl needs must he determined, and treatment must 
be based upon measurement of the individual pupil, rccordc 
regularl) dunng the successive phases of his maturation Tor those 
with social problems, individual diagnosis to discover the cause ot 
the condition should he made and appropriate steps for its correc- 
tion instituted Retests from time to lime should be given in order 
to determine the progress being made If no progress is recorded as 
a result of the retests, the case should again be reviewed, gone into 
even more thoroughly, and possibly referred to psychologists or 
psychiatnsts 


Need Fon Objectivx Tests 

Measurement in relation to the social development of boys and 
guls may take a number of directions Most significant among these 
are the following 

1 Measurement of soaal efficiency Tlic physical education 
teacher should utilize the belter tests of social efficiency and con- 
duct appropriate follow up procedures for those in need He should 
develop ability to recognize behavior problems and to know their 
meaning He should take steps to discov er the origin of the child s 
behavaor disturbances, looking for dominant behavior tendencies 
T le physical educator s chief concern, however, should be with the 
appearance of these unsocial attitudes and psychic anomalies which 
at first seem msignificant but which later may lead to neuroUc or 
senous social maladjustment Tests to aid physical education teach 
ers in measunng personality and character traits are presented 
in the next chapter 

2 Ahihtij grouping Ability groupmg may be accomplished 
rougiy by judgment or by ‘choosing sides” However, it is also 
possible to use tests for tins purpose Tests of general motor abilities 
are discussed m Chapter 12 
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3 Physical fitness The causes of many cases of social maladjust 
ment Inve been traced to physical sources Obviously one is not 
a ver> social being when he Ins i splitting headache or when he is 
htigued Eyestrain may he the cause of irritation lack of attention 
and disciplinary problems in the classroom Organic defects result 
mg in lowered physical aitality and general bodily weahness may 
result in poor grades and inability to take part m the actmtics o 
the school thus promoting failure and retardation * 

attendant undesirable effects upon the social deiclopment of the 
pupil A foundation of abundant health and vitality “ “ ““ 

m the development of a socially adjusted inr^ividui^l Physical Illness 

tion activities Tests of such activiUes appear in Chapter 
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CHAPTER ELEVEN 


Measurement of 
Social Efficiency 


In llie preceding chapter it was pointed out that the field of pliwi' 
cal education is particularly rich in opportunities for social experi- 
ences, since pupils participate actively and wholeheartedly ip 
acUntics requiring many and varied social responses These expen* 
ences de\elop social traits. Further, definite programs can be de- 
vised to de\elop desirable traits and to suppress undesirable ones 
A major obstacle to rapid progress in tlie development of social 
efficiency, however, is the difficulty of measuring social character. 
Without adequate tests, a really strong program of social develop* 
ment is impossible, regardless of the number and nature of the 
general procedures emplo) ed to realize this objecti\ e. In fact, with- 
out measurement, the physical director cannot tell "whether he is 
actually de\ eloping desirable social traits in any or all of his pupJs. 
An understanding of pupil social characteristics is thus tlie base 
upon which this aspect of the physical education program must 
be built. Moreo\er, determining the effects of such programs upon 
the indixidual can be done only by retests of these mdividuals 
from time to time. Thus, like the physical development program, 
the social efficiency program of the physical educator must be essen- 
tially an individual program, the physical educator adapting pr<^ 
cedures to meet individual needs after such needs have been de- 
termined through measurement. 
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MEASUREMENT OF SOCIAL EFFICIENCY 
Moreoxer, in the development of social efficiency, physical edu- 
cators should be interested in two fundaniental 
problem First, does physical education develop desirable behav or 
in relation to the physical activities in which the 

arvirTlt“larsuccroran^^^^ 

lamihafwiU, the actual social prohlems of Im 
dircctmg his teaching toward specific ™ 

In measurement, therefore. ^’^d in out 

cial traits functioning m of social cfficiencv 

of-scliool situations As physica ‘ _ physical ediic,ation 

are confined pnmarily to ,ja,[s m other school and 

activities without reference to ‘ psychology mens 

life activities, tests in the fields of cbapler The physical 

urmg similar qualities will be , p,, ust teill he in 

educator, consequenihj, who u 
a position to meet the ''™“' 1 
defimteUj for the carry over of speafe 

BciiAMOa RATiac ScAiJS 

So far, m physical “P“" 

social efficiency liave . . f ,i,ese tests are based upon a 

the judgment of observers The bes estimates 

rating of behavior frequencies types of behavior in 

the frequency with which le ^ tl,^ advantage of specific da a 

the mdividual being rated thus hav rag h statements 

to guide his judgment f o'- ir„.,, which might be a 
classified under subheads of g jj.e behavior 

follows The ratings 
occurs “never, seldom, 
often” 

^nrSaaoed sport-"'" 

h Hazzes teases or bullies oppo* 

Ethics , loses m good spmt 

a Takes ""'J j officiating 

b Takes advantage ot i« 

c “Crabs” about offioatmg -5 
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WcC/o)’* Behavior Bating Scale ^ 

McCloy proposed one of tlic first bcliavior rating scales in plij^i- 
eal education. In tins scale, nine traits are listed; leadersliip, actire 
qualities, attitudes, sclf-eontrol, cooperation, sportsmansliip, ethics, 
efficiency, nnd sociability. A total of 37 tj'pical trait actio^ arc 
listed under the nine traits, each of which is rated by the judges 
on a scale of 5 to 1, with 5 representing “good” behavior. Tlic fre- 
quencies are designated by such descriptive tenns as: extreme > 
often,” “frequently,” “fairly often" “seldom,” “never.” The assur- 
ance of the rater is also indicated opposite each trait action, as fol- 
lows: 0 (a mere guess), 1 (slight inclination), 2 (fair assurance), 3 
(positive assurance). 

Blanchartrs Scale ‘ 

Blanchard utilized 85 trait actions classified under the nine traits 
suggested by McCloy. These trait actions were evaluated by 
physical education teachers, and the 45 receiving the highest ratings 
were selected as tlie basis for his study. Three major criteria were 
used in the selection of the final trait actions, as follows; (1) median 
of the average deviations of the total scores of four teacher and 
eight student raters (indicating consistency of ratings); (2) die 
reliability of teacher and student scores per trait action; and (3) 
the intercorrelation of each trail with the remainder of its categor>'. 

Twenty-four trait actions were finally selected for the beharior 
frequency ratmg scale. The reliability of this battery is .71 and the 
intercorrelation of one trait action xvith the rest of the items in its 
category is .93. The complete scale appears in Figure 11.1. 

Cotceil Social Behavior Trend Index ® 

In identif)nng a socially well adjusted student, Cowell presented 
the following description: “One who has a feeling of social securit)' 
as the result of lus social skills, his social Tenow how,’ and because he 
is accepted and ‘fits into the group ’ One who feels ‘at home in the 


Blanchard. "A Behavior Frequency Fnling Scale for ihe Measurement of 

Oars.™ 



Set ool 


ME VSUREMENT OE SOCSAL EFEICIENCY 
Name of Hater 

nFIlAMOn RATING SCKIE 



l^adcTtl (p 

1 Ponular ih ebswatrt 

rr.»T™''rn;'x»...pi 

5 ExI bu xestoxi en«o <" 

0 Sl'». "n\lx” . in .cponxbU, 

In unlan l! ar t lua‘ 

” 1j alert lo nc onportun t c$ 

?osH e\(entatQvaltlet 

R SI ow* kccnnc^i flf tn til 

9 \olunteera 

" ™?,c*KS."o“^nS -»!»"“'» 

Co opcruflon 

12 Is loyalto 1 b group I lies well 

13 DLscWgcs I i* group “^^Ttodc lo 

14 Is co-operat e m i » 

lead or , , ) 

Sodal MIm S'™":." , „ , a»d remmenti 

15 Mxl« loud monll 'd " ^ 

10 ItaptcM tin del ' 

ClJ leal Social Qua! Hei 

17 Cheats 

18 Istnitlful 

?r'sSf f^M-'to sn. by 

21 Ills good study I ao ts 

SocIoH? tj , „ 

22. Is 1 hed l)V others ethers i 

23 Makes a fr endly approsen 


»th tasks! 



pro p 
24 Is friendly 


1 dl 5 

I 5 

5 


Figure 11 ^ 
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group and does not feel tl.al l>e dillcrs marVedly from the wa)^ 
Ibc group feels are importanl. lie lias group status and is a«tp 
by the group. One interested in the games, liobbics. anti activi 
favored by tbc majority of bis classmates. 

After studjdng factors which differentiate junior high scliool l>o> 
who tend to participate wholclieartcdly In ph>sical education an 
those who are reticent to so participate, Cowell developed twe \ 
pairs of behavior “trends" representing good and poor adi«stmenis. 
As a result of a factor analysis, ten of the pairs of positive an 
negative behavior trends were retained as common denominators 
underlying good and poor adjustment. These positive and ncgalne 
scales (forms A and B respectively) appear in Figure 11.2. 

Cowell recommends that three tcacltcrs rate each pupil on bo i 
forms; a pupil's social adjustment score is the total of tbc 
of the three teachers combining the two fonns. Thus, a socia > 
well-adjusted pupil would get a high positive score, a socially ma - 
adjusted pupil would receive a Ingli negative score. Tliesc raw 
scores can be transposed to percentile values as prepared by Cowei 
from testing 222 junior high school boys. This scale appears m 
Appendix. B, Table XXXIV. , 

Cowell has reported correlations of .50 and .62 between teachers 
judgments of social status and scores on tbc Cowell's Personal Dis- 
tance Scale and Who’s Who Ballot respectively. He also obtained 
a biserial correlation of .82 between teachers’ ratings of tbc best 
and worst socially adjusted boys. 


Rating Precautions 


Considerable care should be exercised in making ratings, as lliey 
are merely the opinions of one person in respect to the quality 
being considered. Masoner^ has recommended that schools should 
use behavior ratings only when pupils can be observ'ed carefully 
and when established principles of rating can be followed. Such 
factors as the experience of the raters, their understanding of the 
traits being rated, and their acquaintance with the subject affect 
the results of the ratings. Traits of character cannot be seen, but 
action can. However, the motive behind action may not be under- 
stood. Raters should be carefully trained in habits of observ^ation, 


* Paul Masooer, “A CnUque of Personality Rating Scales,” Microcarded Doctoral 
Dissertation, University of Pittsburgh, 1949 



MEASUREMFNT OF SOCIAL EFFICIENCY 

the ninlities to be rated being clear!) pointed out so that the pos 
sibdit) of misunderstanding is reduced to a minimum Also the 
rchabilit) of ratings cm be incrcnsed b) combining the ratings of 

set eral judges of tlie same pupil j j n s 

The degree ot issunnee of the nter should be recorded O Neel 
found thnl ntmgs uere usually rchable uhen the rater had fur or 
pout, re nssuraucc and tint the rercKC uas 
guessing Bhnchard on tl c other hind concluded that nters as 
s^ulTe eolumus mir he ehnumted as the assurance of raters 
only an tndei ot the range of pcrsonil contact ™ ^ 

::.£f U ur^TsSr'::^ ^, 0 .,^ ohsene the suh,eet for i 

pupils IS nters tend to crnthing uhereas the reverse 

Into fine reputations loo /J i _ i.^ve unsavor) reputa 

IS true for those whom the> dis i c acficiencies 

lions cten if such reputations , of this situation Langhe* 
The Idea of ‘love is blind is md^' ^ Irfes differences in rat 
found this situation ind ilso disco guls as 

mgs ciist as both "’'"’’"ith'lM 'records show in opposite trend 
superior to boys even thmig t|,e failure 

Also according to Grant the person he is rat 

of a nter to diseriminlte '*2' tl,e ei's''"™ "f '"8'' 1’“'"' ' 
ing This effect is reco^./cd by die 

correlations between the , jr pi°nia> bepartiall) avoided 

McCloy « suggests that tlie i ^gp^jatel) riiher thm rating 
by rating each item for all in i' g^diiig to the next Tins pro 
one individual completely ^^jruction by the Reports and 

eedure is included as “ ^“^siou on the nelit.on of School 
Records Committee of the Comm 

Tl enl of 


e- 1 Inr »l c MessureTi enl of 

A ^ to, B.„- Bciwrr 

& V.1 'nrso"'^a ?K;^*J«),t'i,,yo,Tr.rhru Bva.Si-f™™' 
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o Cencllc Psyc! ohsu yLEsWaloiV Slidy of 

r Donald L Grant An Fxi^«W ^ ty jgS'’ 

carded Doctoral Dissertation 

8C H McCioy op ct 
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and College, Progressive Education Association." Again 
concentration on traits and their meanings will do tm' 
teract this effect. It will also be advantageous to confine these ra 
tags to behavior in physical activities, without attempting o co 
plicate the situation by introducing academic or 
behavior. Behavior evaluation in the latter activities should be 111 
result of separate ratings, or other measurement procedures, e- 
signed for this specific purpose. 


Ll Soetai B»hairtor TfCTid Index (Forin A) 


Last Ntae Flrat Nime 

KSTRUCTIOSS —Thick carefulljr of the ttudeni's behavior In frotip iiluatlons ami check 
each behavior trend aeeonllag to Ua degree of descrltilvenesa. 


OeacrWlYe oi the Student 

Uarkedly 

(+3> 

Behavior Treoda 

Somewhat 

(+2) 

Only 

Sightly 

(+1) 

Not , 
at AU 
(0) 

1. Eaters heartily and vith enjoy* I 
nest isto the spirit e( social 1 





2. frank talkative and sociable, 





3. Self'canAdent and seU-retlanl, 
tends to take success (or granted. 





4 Quick and decisive in movement, 
pronounced or excessive energy 





9. Prefers group activities, work or 
play, not easily satisfied with 

1 



1 

6 Adaptable to new sttuatlons, 
makes adjustment readOy, 




r: 

1. Is self-compoaed, seldom sbowe 





6. Tends lo elation of spirits. 





9 Seeks a broad range of frlend- 
thlps, not selective or exelos- 





I 10. Hearty and cordial, even to 

1 strangers, forms sctraalntance- 





1 


Figure 11.2. Cowell Social Behavior Trend Index. 


•Progressive Education Assoctatioo. Behavior Description, Reports and Records 
Committee, 1935. 
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Soci.\L Acceptance Exaluation 

Cowell has pointed out that teadiers judgments of social be 
havior are apt to be based on mature adult standards and to be 
largel) indicative of the childs adjustment in dealing with adults 
in classroom situations Such judgments tlien may or maj not 


Covell Soe it n«ha nr Trnid tn^M (T 
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Mp a wn lR«a 
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SI All 

i t> 
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HHl 

2 Seeretly* secluJlv* sot la 
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4 Slow In tnovemeBt dclibeni t« 
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the tings ot reoiranlssilon re 
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doomy or moody 
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range of Intimate friends and 
tends to exclude othern (rea 






his usocUllon - , 
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Figure (conlinucd) 
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reflect the standards which boys and girls apply to ® , 
Teachers’ standards may not always be realistic; j 

oppositire to those of the students. In sonie such 
teachers’ set of values may be tlic more desirable, as t ie> J 
based upon the broader goals of society, rather than upon pass me 
ill-conceived goals of occasional unworthy student leaders, 
tlieless, the acceptance of students by their peers may 
be an important form of personality evaluation. So, it rnay log» J 
be contended that both forms of ex-alualion arc desirable. ^ 

Two types of social acceptance evaluation have come into u 
in education. These may be designated as the social distance sra e 
and the sociometric questionnaire. Both of these w'ill be presen e 
in this section. 


Social Disfance Scale 

Social distance scales have been used in research pertaining to 
social psychology since 1925 when Bogardus published his 


.. y 

Distance Scale. The Bogardus-t>'pe instrument has been useo 
study race attitudes and indicate social distance toward professioi^ 
religious groups, conscientious objectors, etc. Although modin 
for specific purposes, the general format has been maintained. 

The concept of social distance has been used in education to 
evaluate the closeness of personal relationships. A test of this 
recently used in physical education, is tlie Cowell Personal Distance^ 
Ballot . In Cowell’s report, this ballot was used to represent bo>s 
attitudes toward accepting boys. As he points out, it is possible also 
to determine girls’ attitudes toward girls, boys’ attitudes towar^ 
girls and vice-versa by various methods of balloting. A students 
index on tliis scale depends largely on his degree of social particip^' 
tion in his o^^^^ group and therefore, on his own “individual stimulus 
value.” 

The CottcH Personal Distance Ballot appears in Figure 11.3 The 
ballot is prepared by listing the names of all classmates, or otlier 
acquaintances to be evaluated. Each boy answers the ballot by 
checking on the seven-point scale how near to his family he would 
like to have each of the classmates or acquaintances listed. A 
sonal Distance Score is derived by adding the total weighted scores 


“ Ibid 
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Riven the subject by the ehss or group and dividing bj the total 
number of respondents Division is earned to tvyo places and the 
decimal point dropped The low score b the desirable score Cowell s 
percentile scale scores tor bovs appears in Appendu B Table ^ 

In a study of the social integration of a college football squad 

Trapp '"rcpLed reliability coefficients of 91 S8 and 83betvvecn 

Covvdls balloting on the same boys by the . 

three different times during the football s^on 
in the validation of the Coineli Persomil 
adjustment indes obtained a 

“who s who in my group rating and 90 with the Deans 
Office Riting 

Sooomelric Questionnaire 

Sociometry is a P-i.mg evJuaUve « 
social status and group , J „<i,vadiial s place in it had 

termination of group s'™'*"® J'„„i. Brst pubhshed m lOM 

Its chief origin in the work »' . , g,,)) choose his 

The sociometnc test consists of S ^ l, 5 Come a member 

associates for any group of vvhicli lm IS or 

For esamplo the individuals ^ ,j„.y would wish to 

choose from tins group those wlicther it he 

have with them in the formation of some g 
one of recreation worh or study Medford Growth 

A sociometnc questionnaire required each boy to hst 

study by Clarke” This j’ willed m each of the 

from those in his homeroom as ma y 
following five categories 

1 L St yoir good boy triers es ™th 

2 List the boys )ou would II I nib 

3 List the bo) s yo I VO Id I ke I , ,1, 

4 List the boys yo ■ '0““ ' ’ guthday party 

5 List the bo)S you wo Id mv tern 

VValtcts “A Socomelric SW^ oI (Vlarch toss) 

k,:Mvts^c,o‘i;S“"hSrt, .-rt-y sot ^ 

- L Mowao VV,o 

r.'?rVeLlv Ste 

Muse lar Strength M 



Figure 113 
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In Chrkes sUidj fihiilatmg the number of times a bo> was 
chosen his classmates proved an effective way 
results of his sociometric questionnaire Breck 
methods of scoring her questionnaire as applied 
she found the follovviiig two methods to be of 
tibuhting onlv evpressions of choice assi^ing 
evpression (ff) tabulating 

pressions of rejection assigning one point lor eacn i 
subtracting one point for each rejection 

Social Outcomes of Sports 

Cowell, ins stressed that goals of tui£ 

menl in sports participation must e ,cceptance tl e) 

These goals should recenc indiu l,as proposed an 

should bo kept visible in ^.^rts for tins purpose 

ev aluation check sheet 1'*® sucgesls 20 ways in vvliicli 

as shown in Figure Ilk students may be moU 

through learning experiences organic physical 

rated to change These repres ,5 (,( the total person 

mental emotronal and self socia ^ nomts out a perfect 
alrtv For score mrnded rndmdoals Cowell p 
score on the check sheet is 1 

MnasunaMerrroeC,s.ve,«..Socu..E-.- 

The varrous tests discussed “dgmg how well 

ceptance Evaluation are ,^^1] thev are accepted b) 

boys and grrls Et mto .be ,nd others rn author^ 

thmr peers how welltlrey rmpr® 'e^ 

,,.dre them However ,vorU. the com 


neglect anot.iere i....v , , ,„tialive pnv— ^ 

plex of traits such as in individual creativity 

tlie face of social - nf this phase of persona “ , j 

do not exist to measure al . ^^its should not be n S 
adjustment consideration o 
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OUTCOMES OF SPORTS FVyaUATIOS PIECK SHEET _ 


IJ 

Te UTul D d I l«m j 

1 

1 5 : 
S 2 ‘ 

1 i : 

m 

1 To ncrtlrte mj o»i> pCTwni! ‘‘•■h m" w doir« for iJ»e food of frovp or 


9B 


2. To tMt raywH— la Kt 1 I could “uVe C cndorr hardJ- p sod trytBf* 
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BB 


4 To rttcgmic Itat itic pre«> on achtnc »h« t it* nditidaaf »lore e»w»oi^ 
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■B 

ifl 
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— 

L- 
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■ 

SB 

BB 
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HB 

n 
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13. To be loyal and not “Ul mr buddy the coach tam. or acbool down'* 

n 

‘■B 

BB 

14 To frre more dun 1 f«t— eot for nrjntH but for ao ideal or lor cnc a achool 
tovB. or cooDtry? 

1 

■BB 

bb 

15 To derelop a f»nse of huntor and ertn to be able teUc^ at mraell oeeattonally> 


■i 

bb 
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■ 

!■! 

bb 
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■ 

■I 

bb 
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boojr with respect to (kail, (peed, eoduranet, and ^mdeoett of reaclwna* 

■ 

HI 

IB 
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■ 

HI 
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2a m^c wor^hUe a acconipt ihed w ihoot hard work appheation. and 

the “will to (ueceef 
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(From “Our Function Is SliIlEJuco/ionf" The Physical Educator March 1957 pp ^7) 
Figure II 4 Co>%elI Outcomes of Sports An Evaluation Check Sheet 
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In some instances the tests presented belon are helpful m this fonn 

of evaluation , . » i , 

A large number of attempts ha\e been made to comtruct cli r 
actor, personahty or social adjustment tests in the fields 
tion ;nd psychology As eorlv as 1937 Strang” m 

it tins bibliography were extended to „j! l,a,es 

which measuring devices themselves were ev omlitics 

concerned with the analvsis and IL 

the whole list would contain cm 

Although many of these Xent niiinher 

pincallj established and poor > nnrmch to this Ivpe of 

arc now available to male a scientific approach to UT 

measurement > , .i,antcr ll,c following 

In selecting tests for this section 
factors Inve been particular!) Icpt ■" mmd 

1 The correhtwe eahie ‘''‘’Stemming t3« 

utilized b) the physical educator m ^ traits dtv eloped in 

transfer needs of social programs adjiislmeiit emo 

physical education Thus tests ' . . ,tsponsibilitv initiitive 

tional adjustment confidence leaders p 

and so forth have been selected satisrattor) ihgrto 

2 The sacehlic eeluc Onlj tesU ^al 

of validity and accuracy have |„„j, 3 narrow field or in 

3 Comprchemwencss Tests P avoided The 

volving 01.1) one or two '='“X ,l,e range of social beliavior cov 

comprcliensneness of the te ,ts selection 

cred by the test was therefore a W . secondir) 

4 The a^e range 0 ''’> ’'* dCTvd although tests ivailal'le 

scliool boys and girls lia\e mention 

for elementar) school pupils ^ been gi'U" 

5 NonnahliJ Friman “'“f. . evaluate ahnornnn>eto'>»l 

application of the tests tests 'i ' lj,ese designed espe 

or neurotic cases were advanced behavior problem 

Ciall) for psvchiatnsts 111 dealing U detecting incipient soci 

Tests selected arc P"'"'’" > -.lorroar pupils 
problems found among so-callca 
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6. Recognition in the field. In surveying the immense amount of 
material in the field of character and personality tests, a preliminar) 
screening of the better tests was made by consulting test-evaluation 
studies in this area. The various Mental Measurements Yearbooks 
were especially useful in malcing this evaluation. After t le pre ini 
inary selection was made, these tests were studied to determine 
their applicability to healtli and physical education. 


Washhunic^s Social Atljiistmcnt htrentory 

Washbttrne’s Social Adjustment Inccntory is a group test for all 
ages above the eighth grade and consists of 123 items arranged m 
questionnaire form, some of winch call for more than one response. 
Most of the questions can be answered by WTiting “Yes or No on 

a line preceding the question. The scoring key indicates the qnes 
tions that attempt to measure the same trait or complex, thus pro- 
viding for a grouping of the questions according to “elements. Ap- 
proximately 30 to 40 minutes are needed for the administration ot 
the test. 


The primary purpose of the Social Adjustment Inventory is to 
determine the subject’s degree of social and emotional adjustment. 
The score is designed to give a separate measure of development in 
each of several traits, which are very slightly correlated with intelli- 
gence and are highly correlated with social and emotional adjust- 
ment. Tlie score is also designed to provide a measure of adjustment 
in all the traits combined. In this total score, strength in one trait 
may compensate for weakness in another, as is also the case in 
actual social situations. In tlie subject’s score particular difficulties 
are revealed, a fact that is of service in diagnosis and remediation. 
Three of the subtests reveal primarily emotional adjustments to 
other people and to the environment; three reveal primarily self- 
organization and self-regulation. 

The test contains six objective-type subtests and one essay-typ® 
subtest of social and emotional adjustment, and a subtest of truth- 
fulness or accuracy. The subtests are as follows: 


Measuremrats Yearboolcs were published in 1938, 1940, 1948, and 1933, 
Xe Measurements Yearbook was published by 

World Boot ^^nrstment Inventory YonWon-Hudson. N y.= 
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1 Tntlltfiil: esi A low ( score indicalcs InithMness or relal ve 

from rlelibcralc or unintenlsorr'il imccuracies m answering the t«t q les 
S II an indit ,<I ral cams a h gh -core (abme 30) on this part ol the 
S tie “sumption rt .ha, hrt a.swers to all fc qnestjons are unrel. 
able and the lest should be discarded or omsidered j 

2 I/O,.,. mess A loss b score md mtes sat slact^ adjustaent as revealed by 

eonllntment a sense of wellbeing and the feeing that lie is worth 

3 Alicnotlm. A low o score bTsic'smilSitT' o! 

LUntoai^^lrtitto-d" oi'^hologcal secnrib. and emo- 

4 low rsmm -"nrpeVpl"”"''' 

sensitive empithctic -4, ustrnent as revelled in 

5 Purposes A low psaireindcalessalisfictorv adjustment 

a sense of purpose ,,h«factorv adiusbnent as mam 

6 Impulse pidgment A low < score revcil « ,5ses so tl at sabs 

fcsl in ability to ,ndge well ^V'^S birmor” remote or more dj 
factions wh ch arc '"flf “"1 “ „ or more immediate but obva 

fictilt are not discounted in favor ot cas er or mu 

ousl> lesser satisfactions <facforv odiiistment as shown m a 

7 Control A low c score indicates *5' v/.b,i ty to maVe and execute 

sense of self control self regulabon and the amnty 

plans . „„„ «ocial adjustment as reflected m 

B IVrtl.ea A high to “’’Vi S aiStding to tie development ol 

This test required nearly >«" V''’" !°„upTte!lcd have been in the 

at least ten revts.ons Tbn 8 ,^eii „ser 10 000 

neigliborboodofdOandtlien questions pre 

In nearly all experimentation a larg adjustment 

Slimed to be discriminatory o s . ii „pnce age and sex but 

were given to adolescents patred hr me adjustment snob 

showing marked contrast ® .Miool oupils average pupils 

groups ns prisoners maladjusted the 

and well ndjusted pupils being eliminated and 

questions showing least discnmina significant refinements 

new ones were Ined most «™“"r'TiU.e difference between 

over the preceding ones 1^ qf maladjusted” responses 

Ihenumberof adjusted 3 ,u 11 Umes the PE ol Ute 

toeaohoflhequest.ons.nolnded.s from3t^^^_^ ^ „.e eoefflotenl 

difference Tire biserial r cneSicienl elements are sbgM 



test for higli- 


MEASUHEMENT of social efficiency 

The Bernrciilcr PcrsonaUly Inventory-' 

The Bernreulcr Persomlilij Inccntory is a group nons 

scfiool and college students and adults. It consists ^ ^ 

adapted largely from Lairds C2 Test of Inlroverswn-Extroecrston, 

Allporfs A-S Reaction Study. Thurstones answered by 

Bemreuter’s Self-Sufficiency Test. Tbc questions ^ 

circling “yes>” “"o " t nne 

test. Four separate scoring keys arc applied to the questionnair , 

for each trait tested. , .. 

The Persondily Inventory is designed, according to the autiior. 
measure the following personality trails: 

1 l^euTOtic iendenetj. Persons scoring high on tliis scale tend to 
ably unstable. Those scoring low tend to be well balanced 

2 Sci^sufficicncy Persons scoring high on this scale prefer ‘O ® .^a.icc 
rarely asV, for sympatln or encouragement, and tend to ignore tiic^ 
of others Those scoring low dishVc solitude and often seek ail' ice 


encouragement . 

3 Introtersioii'Cxfrotcrsfon Persons scoring high on this scale arc im. B • 

ti'e and lend to lise within ihemscKes. Those scoring low rarely "orr>, 
seldom suffer emotional upsets, and do not substitute day-dreaming 
action. , . 

4 Dominance-submission Persons scoring high on this scale tend to oom- 
nate others in face-to-face situations Those scoring low tend to be su 
missive. 


In 1934, Flanagan,- using Hotaling’s factor-analysis method, 
added hvo more scales for scoring the Personality Inventory. Flana- 
gan called these scales “self-confidence” and “sociability.” 

The correlation between the four parts of the test and tlie corre- 
sponding four criterion tests varied from .84 to approximately 
For validity coefficients, these correlations are spuriously high, since 
the Bernreuter inventory consists largely of items taken from the 
criterion tests, and the items are weighted on the basis of these tests. 
The validity of the inventory, therefore, is dependent upon the 
validity of tlie four criterion tests, and it may be used in place of the 
four separate tests previously constructed by Thurstone, Bernreuter, 
Laird, and Allport. 

The correlations found between the various scales of the test have 


-1 Robert G B^eutei, “The Theory and Construction of the Personality Inven- 
w' Vol IV, No 4 (November 1933), p 387 Test 

published by Stanford University Press. ^ 


Asp^ of \lulu-Trait Tests," Journal of Educa- 
tional Psychology. Vol XX\T, No 9 (December 1936), p &41 
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shoivn that, for the most part the> do not measrne four difierenl 
and independent traits In fact Oie correhtion 
traits and introversion eatrmersion is so high 
purposes the hvo tests must measure the same dung 
^glests tl.lt .f only one score « to fe obtained from his imentor> 
die “neurotic tendency scale should be used 

The Bell Adiuslmetit /nrendiry” 

The Bell Adimlrncnt fm-eiilorF is m re 

Bernreuter ms entory , althougb the minutes to score 

quires about 25 minutes to tabe the es school 

I There are tsvo forms of the pro 

::dest:fse"« “ 

't'le udiiimnen, ”a^ 

sitisfflctonly idjusted to titcir « 

sitisfactory home aJiustroent ,nicate unsatisFaetOfy 

2 llcaUh fld/iwtnicfit High f adjustment . K„ ,.,b. 

1 eilth adjustment low scores sttistarto^ a j ^ ^ 

= rJI 

be unstable emotionally Peoons avnn 

stable , . , ^,c same measures m 

IntheArfu/trom. „„„al Adjustment is added 

eluded above, and a scale for ' re„gmg for die separate 

The reliability of tins tost is sat.slac“0 . .core 

.toms between Stand 85 and equaling 

SRd /liter. (ones ^ j SBA 1 0l.il. 

An SRA Junior InverHom pad« constructed to dis 

Invenfonj, grades seaen to a ..,crry them mos 

cover the problems that m tlie following five a ^ 

junior inventory contains 2-3 p . people About Me an 
My Heald. Getting Along ''jf* ““ „d M> Home In die >onll. 
School, Ab out Myself, an ^ ^ w 

"3 Hugh M Bel! ThcTheoW chiaw lU- 

venity Cilif Stanford Utnvers W g^anJ Ave Chicag 

Science Research Associates 



measurement of SOaAL EFFICIENCY 
Jd Basic Difficulty. Most of ftc .terns 

selected tl.iough content analyses of My ^ .^el. 

by many cbildren in the appropnate grades. The score 
area are^obtained by counting the number of items checlted y 
subject. 


Mental Health Analysh 

The Mental Health Analysis is divided into two sections, vnth 
five categories in each. Section 1 is designed to measure e p 
ence of mental health liabiliUes, with the following categories: D 
havorial immaturity, emotional instability, feelings of ^ 

physical defects, and nervous manifestations. Section 2 is inten 
to test the presence of mental healtli assets, witlr categories ° 
lows: close personal relationships, interpersonal skills, social pa 
pations, satisfying work and recreation, and adequate ^ 
goals. Tlie selection of test items for this instrument was made fro 
the literature and researches in the field, and from tlie reactioiis o 
students, teachers, principals, and employees. An item analysis 
furtlier improved tlje quality of tlie total sampling of tests. 


For Younger Chihlren 

Tlie personality tests thus far discussed are usable mainly among 
senior high-school and college students and adults, although the 
SRA Junior Inventory is designed for lower grades. Several tests, 
however, have been devised for younger children. One of the most 
usable of these in school situations is tlic Winnetka Scale for Rating 
School Behacior and Attitudes.^ This test is designed to rale the 
emotional and social aspects of the personality of children from 
nursery' school through the sixth grade \rith respect to the five 
general categories: cooperation, social consciousness, emotion:u 
security, leadership, and responsibility. The scale was constructed 
by analysis of actual incidents occurring in the classroom, the data 


35 l^ib P. niorTK;, Willis W. Cbri. and Ernest W. Tlegs, .’Ifanual of Directions 
MrnlaJ Jleallh Aruil|/ti} (Los Angeles California Test Bureau, 1946) , 

3*Dorotliy Van AbtyTie, “A New Scale for Rating School Behavior and Atlitu 
in the Elementary School," Journal of Educationoi PrycJiofogy, Vol XXVII. No 
(Decemlier 1030), p 6T7. Test published by Winnetka Educational Press 
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being classified into situations and response levels the final scale 
consisting of 13 situations As an example of the test elements Situ 
ation VII, classified as one of three under “emotional secuntv 
gi\ en 

Situation \II When faced avilh 

1 Sees came of failure and eonecls it 10) 

2 Tries to set lelp to overcome difal^ (9) 

3 (I) 

7 Becomes ^irntable or angi> or cries (0) 

„cliabihtyh> the self rmrrj^—^^ 

from two to eight \\eeVs p a validity coefficient of 71 

from 72 to 82 for vvid ' tl-e Stteial and Emo- 

was obtained bj olson « iclma" Behauor Bolmg 

tional Divisions of tlic Hagge j 

Scale „ , ,» can be used effectively in 

Tins scale is especially - la^gs at a tune when habit 

the early diagnosis of „,e diagnosis is m terms of real 

patterns >’'‘"8 °™'f developing satisSor, behavior patterns 
situations the problem of develop s 

is made specific , be mentioned as useful 

One test of ‘''7^"' Tins Xe Eml 
with younger children Tins 'S U adolescents be 

Interests " which is *"“‘“",,,,6 purpose of Uus test is to measure 
tween the ages of 10 and *^0 ^ ^tennination economic self 

social initiative or aggressivene s se ^ „ ,,ted 

determination and g.fes a score from which a 

combination of the seor« on th«e^^^ coefficients for 

Personality Quotient 70 and 88 

the four pm-ts of this tes 

Pr»c..lmns m the Vu of ; jsc„ahty tests Uicy 

Although there have been can be com 

have not^t reached ^e-^^^^Thave been mosUy ratings by 
pletely accepted The 

' Henry C L nl, W W /l^tWvhei 19») P 
Applied Tpj ’Ptrel Vol vov ' 
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judges rather than psychiatric examinations. Judges' ratings arc not 
highly reliable, even when the characteristic to be rated is well un- 
derstood; when the trait is intangible and difficult to grasp, still less 
confidence can be placed in the ratings. Also, many of Uiese tests are 
only sufficiently reliable for group use (.70 to .85).='' As a conse- 
quence of these factors, the results of personality tests should not be 
considered infallible, but rather as aids in locating boys and girls 
who need help and guidance in making emotional and personality 
adjustments. 

As most personality tests depend upon answers given by the sub- 
jects, the ability to obtain frank responses becomes a major prob- 
lem. The desire for social acceptance results in a temptation for the 
subject to give answers which present him in a favorable light. 
Also, in contemplating his own adjustment, the individual is likely 
to be biased or prejudiced.^* It is therefore necessary in administer- 
ing personality tests to make evcr>' effort to establish rapport ^vith 
each pupil, so that he will be willing to reveal extremely personal 
information about himself. Assurance must be given that the replies 
will be kept confidential. The pupil must be made to feel that honest 
answers are necessary in order that the physical education program 
may serve him best. 

Personality is an extremely complex phenomenon with many 
traits acting and re-acting in numerous ways and in many combina- 
tions. Yet testing procedures must necessarily sort out and identify 
single traits, attempting to xvithdraw each from the setting in which 
it naturally resides. The need to reseive judgment on the status of 
individual traits and to attempt the association of such traits with 
the total personality should be kept in mind. 

Not only should the individual’s achieved score on each trait in a 
personality test be considered, but the way in which he answered 
each of the questions should be examined. This procedure is par- 
ticularly important in studying the problems of individual students, 
as it provides many leads to be followed For example, if a student 
gives a negative reply to the question “Do you make friends easily?” 
an excellent lead is provided for additional informal questions re- 


Techniques of Guidance (New Yort Harper & Brothers, 

194a), p 107. 


^ H. H. Remmers and N L Cage, 
(NW Yoil. Harper & Brothers, 1943), 


Educational Measttrement and Ecalualion 
P 338 


276 



MEASUREMENJT OF SOCIAL EFFICIENCY 
suiting ultuiMtely in a better understancling of lire individual and a 
sounder basis for providing a proper educational program for Iiiin 
As \vitli the physical self specnlned knowledge is required to 
evaluate understand and treat the social and psj cliological self 
Medicine his been developed to care for extreme deviates from 
normal physical stales psychology and psycljntry lia\e been like 
wise developed in the personality field In neitlier of these is the 
physical educator qualified to practice As i result when e\tremc 
deMitions in social ind personal adjustment are suspected from 
testing or other procedures the physical educator should refer them 
to appiopnate specialists just as readily as he now refers students 
with pliysical ibnormalities to tlie physician 


Conclusion 

In physical education meager as the experience has been rating 
scales social distance tests and sociometnc questionnaires have 
been more effective m identifjing bo>s and girls with personalih 
difficulties and social problems than hive the inventory type tests 
Tlie results of several reported in Chapter 3 for example show 
significant rehtionships of physicil and motor fitness measures to 
peer status leadership qualities and personal and social traits 
Personality inventory tests uere not used in any of these studies 
As a further example Popp’" found no significant differences 
on the Washbume Social Adjustment Inventory httween bo>s 
grouped b) highest and lowest 20 per cent on Rogers PIi>sical 
Fitness Index also the boys lowest on the Rogers test expressed 
fewer problems on the Mooney IVoblem Check List than did lioys 
high on the Rogers test Yet when five representatne administrators 
and teachers w ho kmew the boys eadi independent!) selected the 
ten boys “most nearly like sons they would like to have and the 
ten boys least like sons they would like to have the results were 
dr imatic illy different Of the boys selected m the desirable category 
(“most nearlj like sons”) ^ per cent liad high PFIs of the boys 
in the undesirable category ( least like sons ) i5 per cent had low 
pris 


««Jamca Popn Case Slul«r« trf SofSomoK Hgh Selool 

Lthv PI >-dcal F InesS Indices " Xfistcr ol Sctrtiee TlfWis UnJvrslly of Oitgon I'Jj 
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CHAPTER TWELVE 


General Motor Abilities 

{ fKTH PIT -I -’ll If 0 0 


TJie 50ciiJ ob/ectne in pbjjjcsij edttcaUon was discussed m Cinpter 
10 together \nth suggested procedures for its reaJjzalJon \VjUi 
respect to these procedures it was pointed out that equating the 
powers or abilities of individuals and groups is nccessarj to obtiin 
die greatest benefits from pliysical aclmly programs The present 
chapter deals with tests tint may be used for tins purpose 

B^ses Fon Ability Gjiouplncs 

Homogeneous grouping of mdividuils for participation m a phj'S 
jcal activity program wlietherit bo pccomphshed bj judgment or 
by objective measurement jmy folfow tivo major procedures (I) 
equating by specific activities or (2) equabng by general abih 
ties Each of these metliods has its place in physical education the 
one selected however will depend upon the type of program being 
conducted m the school 

Equaling by Specific Aclirhics 

InabUitj grouping b) specific activities the abilities of the pupils 
are evaluated and the classification of the participants clnngcd for 
each activity included in the program A simple ctample of this 
procedure is the process of choosing sides for a game of basket 
ball or anv other sport during the pli>stcal education class or in 
fonnallv during free play penods Tests migiit also be used to de- 
termine such groupings 

r9 



GENERAL MOTOR ABILITIES 

This basis for ability grouping is useful when a single physical 
education activity is being taught to the same group for a consider- 
able period of time, as is often done in college programs wiicre stu- 
dents elect the same activity for a quarter of the year or longer. In 
this situation, sUll-tcsting of the specific activity being taught would 
undoubtedly be a part of the instruction program, the results of 
which could be used for equating or classifying pnrposes. Sufficient 
time is available to mahe this procedure worth while and even essen- 
tial for good teaching practice. Tests of this sort are discussed in 
Chapter 14. 

Egimting by Goncral AhilUies 

In grouping by general abilities, a measure of all-round atlilclic 
or motor ability is given, and groups arc arranged on this basis. A test 
of all-round ability does not measure skill in any particular sport. An 
individual with a higli score on such a test, liowever, should perform 
well, or have capacity for good performance after a period of in- 
struction, in a number of allilctic events. These measures do not 
consider previous experience in specific activities, nor do they 
measure such character qualities as interest, persistence, courage, 
and initiative. Consequently, in applying them, the best results will 
be obtained if some judgment is also used in placing pupils in the 
various groups, the physical educator being guided by bis knowl- 
edge of die abilities of the different individuals, or by his subsequent 
observation of their performances, to make necessary adjustments 
and to insure proper equation. 

Actually, general motor ability is complex. Many factors enter 
into efficient motor performance: physical, mental, emotional, and 
social. It is a Gestalt, with the wliole personality dynamically or- 
ganized, that results in excellent performance. Physically, motor 
efficiency or skill is composed of strength, endurance, speed, and 
the coordination or control of these elements for accuracy.’ Cozens,* 
using liis General Athletic Ability T^t” as a criterion, found that 
strength tests were significant measures of athletic ability among 


1 John D BroeV, Waller A Cox, and Erastus W Pennock, “Motor Fitness.” Sup- 
plement to the Research Quarterly. Vol XII, No 2 ( May 1941 ) p 407 

2 Frederick W. ^zens, “Strength Tests as Measures of General Athletic Ability 
m College Men. Research Quarterly. Vol XI, No 1 Ularch 1840), p 45 
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college men Coleimns studies* sfioucd tint he could predict tlie 
nmmng broad jump CO yard chsh selocUy index running high 
Jump andthelG-lb shot put ton satisfictory degree with measures 
of strength modified b> measures of velocity height and weight 
In a factor analjsis of 25 selected motor abiht) tests Megncr* iso- 
lated four factors One of these factors was unidentified the 
other three factors were spccificxl as follows ami and shoulder 
girdle coordination leg speed and upper bod> strength The mul 
liple correlation for llio total prediction of motor abiht> was 92 
\lcCloy * lists tlic following ten factors as prerequisite to efiective 
learning of motor skills muscular strength djmamic energy abdily 
to change direction flexibditj agihti pcnpl eral i ision goodiision 
concentration understanding of the mechanics of the techniques of 
the actiiillcs and absence of disturbing or inhibiting emotional 
complications Other factors In motor educability 1 c summarizes as 
insight into the nature of the skill ability to visualize spatial rela 
lions abilitv to make quick and adaptive decisions sensory motor 
coordination relations of eve to head hand or fool sensory motor 
coordination related to weiglit and force judgment of tlie relation 
slnp of the subject to external objects in relation to time height 
distance and direction accurac) of direction and small angle of 
error general kinesthetic sensitivity and control ability to coordi 
nate a complex tirnfary movement abrlrty to coordtntie a compleK 
series or combination of movements Ibat follow one another m 
rapid succession arm control factors involved in tie function of 
balanoe timing motor rhytbm sensory rliythm and esthetic feel 
mg 

On reviewing these studies and oU ers of a similar nature one 
sees tint it is obvnotisly too difficult and too complicated for the 
physical educator on the job” to attempt to measure all the ele 
ments contributing to general motor ability Ife must select general 
or cross section tests that have been sliovvn to possess a high tela 


ajanesVV Colenan Pure Sp<«J as a POs I ve Fnetor in Some Track and F eM 

r etits " Rescarc! Qi arierltj VcJ M No S {May 1940) P ^ , , 

fames VV Coleman The Differeirtfal Measr rianenl of Speed Farter in Large 
\f%cfe Artivit M " Aesr rc/ Vol vm ^ ^ P. 

* ArtnoII L Wegner A Factor Analys s of htoior Ab I ty Tests Micro 

carded Doctoral D sserVaifon Infant l/oJw^y ^ . pj, mWiv" Rpsea cl 

5 C iJ McCloy -A Prel m nary St dy of Factors in Motor EducabU ty Resca cl 
Quarterly Vo1 \I No (May IMO) P 28 
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GENERAL MOTOR ABILITIES 

tionship with motor ability and that measure the elements of great- 
est significance. 

Ability grouping by general abilities is a very useful method of 
classification in physical education, as individuals or groups may he 
equated for a wide range of activities without changing the group- 
ing It is particularly valuable in that t>q)e of physical education 
program where the activities may vary either within a single class 
period or from day to day, or where the same activity does not con- 
tinue on consecutive days for more than a week or two at tlie most. 
Classification by individual activities would be cumbersome in these 
situations, as it would necessitate changing tlie groupings repeat- 
edly. The great amount of time spent in testing or evaluating pupils 
for a number of frequently changing activities does not seem justi- 
fiable when a measure of general abihty may be applied satisfac- 
tonly. 


Eauly MEASimEs of Geneiui* Moron Abiuties 

From the early days of physical education in tlie United States, 
physical educators have attempted to classify individuals roughly 
into equivalent groups, botii for physical education class activity 
and for atliletic competition. The change from the early emphasis 
on gymnastics and calisthenics to the later stress on games and 
sports in part created a need for general abihty testing, which has 
continued to the present time, 

A typical example of an early test of tlie general motor abihty 
type, and one which has been revised in recent years, is the Sigma 
Delta Psi Test. In 1912, a national athletic fraternity, knoivn as 
Delta Sigma Psi, was started at Indiana University. In order to 
obtain membership in the fraternity, the following achievements 
are required.® 

1. 100-jd dash lia^sec 

2 120-yd low hurdles 16 sec 

3 Running high jump 5 ft 

4 Running broad jump 17 ft 

3 16'lb shot put according to a man’s weight, 

30 ft for a man wei^^g 160 lbs or over 

6 Rope climb 20 ft m 12 sec 
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7 Baseball dishnce throw 
or Javelin throw 

8 Football distance punt 

9 100 yd swim 

10 One mile run 

11 Tumbling 


12 Posture 

13 SehoJonh p 


2o0ft 
130 ft 
120 ft 

1 nun 45 sec 
6 mm 

fa) front handsprmg 

(b) Fence vault with 
bar at ch n height 

(c) Handstand 10 sea 
Erect carnage 

Et g ble for \ ars ty 
Competit on 


Note If the candidate has won a letter in a varsity sport he may substi 
tute this for any of the above requirements except swimming 


The rules of the Nabonal Collegiate Athletic Association are 
followed for the various track and 6eld events In the 120 yd low 
hurdle race Jive standard low hurdles 20 yards apart are used 
For the lest to count all hurdles must remain upright after the test 
In the rope chmb the contestant starts from a sifting position on 
the floor the rope is climbed willioul tlie use of iJie legs The legs 
liowever may be used m the descent 
In tlie tuned handstand tlie contestant is not allowed to advance 
or retreat more than tliree feet during the test 
Other early tests of this general type include Detroit DeoatJilon 
utih 2 ed to select the best all round athletes in the city of DetroJl 
Atliletic Badge Tests devised for boys and girls m 1913 by Uie 
National Playground and Recreation Association of America Ricli 
ards Efficiency Tests for grade schools proposed in 1914 Phila 
delphia Public School Age Aim Charts Reilly s Scheme of Rabonal 
Athletics for boys and girls California Decathlon and Los Angeles 
Acluevement Expectancy Tables Later the California Pentathlon 
was proposed 

In the initial stages of motor or physical ability testing the aim 
was to use tlie tests primarily to arouse llie interest of boys and girls 
in allround physical proficiency Standards of achievement «ere 
set up and scoring tables were devised on a point basis in many m 
stances with divisions into jimfor and senior groups or into vanous 
combinations of age height and weiglit More recently the gross 
scores obtained on tliese tests have been used to classify boys and 
girls into homogeneous groups Specific phy’sical education objec- 
tives are thus being met by organizing classes whereby elFective 
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instmeaon can be given and equal athletic participation can he 
bad. 


The Strexcth Index ^ 

In discussing the Physical Fitness Index test in Chapter 8, the 
Strength Index was described, and iU use to determine general ath- 
letic abilit}' was mentioned. Kogers’ hypothesis was that an inm- 
\idual with a high SI would perform well, or have potentialities for 
good performance after a training period, in a number of acti^Ues, 
and that an indisidual ■with a low SI would have athletic capabiliti« 
on a lower level. Tliere is considerable evidence to support this 
hypothesis. 

Experimental Ertdenee 

Rogers ® utilized two different methods to determine the validity 
of Uie SI as a measure of general athletic ability’. In the first method, 
a correlation of .76 \s'as obtained bet%veen the SI and the weighted 
score on the 100-yard dash, tlie running high jump, the running 
broad jump, and the bar vault. This correlation was found to be 
nearly twice as high as that obtained by the best combination of 
age, iieight, and weight. A second correlation behveen the SI and 
ability in a 2dap run, standing broad jump, running hi^i jump, 
8-pound shot-put, basketball foul throw, and throwing baseballs 
and footballs at a specially marked target raised the coefficient to 
.Sl.» 

Assuming tliat success in "making the school team” is a criterion 
of athletic ability', Rogers, as a second metliod of obtaining validity' 
for llie SI, compared the Strength Indices of major sports atliletes 
with tliosc scored by all oilier boys in the school from which the 
data were obtained. The resultant relationships are significant; 

(a) Not more than five boy's in 100, including the football men 
themselves, reached the median SI for football letter men. 


■ Directions for admtnutcnng these tests api>car in Chapter 8. the Oregon SimphB- 
catxm of this test is also applicable. 

j Krcdrricls Rand Rogen. Fhyjicai Capac^ff Tats tn the Aiirntniaratton of Phjticcl 
Educathn (New Yorbt Bureau of Publications. Teachers College Columbu Uni^ci- 
»it>. 19^). 

* Unlc-is otherwise speafied. aB studies concerned uitb strength tests renorted in 
thU ciapter used llie old method of rorasuzing leg bft (wthout the belt) 
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general motor abilities 
(6) Ten football pKyers achieved Sis higher than 371 of the 390 

bojs m the school including themselves 

(c) No single score was recorded above tlie median score 
achieved b> the five best athletes or school team captains by any 
boy not a member of some ina|or sports team 
Granger also compared the Strength Indices of atjiletes and 
nonatliletes His data conlamed lOi scores of athletes m the sports 
of football, basketball, baseball, track and field and tennis and 392 
scores of all otlier pupils The average SI for the atliletes was lower 
than in tlie study by Rogers, as Granger included tennis men, a 
group whose average SI was 270 points below any otlier of lus atli 
letic squads, a fact that would lower the SI for tlie entire group of 
athletes In Granger’s study, the difference between tlie letter men 
and the mass of pupils was 377 This result gives a critical ratio 
of 16 32 (that is the difference between the two avenges is 1632 
times the probable error of tlie difference) In tins expenment, 
also. It was found that the average SI of Uie letter men was not 
achiev ed by 85 5 per cent of the mass of pupils, or, to pul it another 
way, 90 per cent of the letter men had STs greater than the average 
of the mass 

Boolcwalter ” conducted a enbeal evaluation of tlie application 
of some of the existing means of classifying boys for physical edu 
cation activities, with a view to the determination of an admims* 
tratively feasible procedure winch would produce more Iiomoge- 
neous classification At the elementary, /unior high, and senior high 
school levels, the Strength Index had the highest relationships with 
physical performance At tlie college level, McCurdy’s Force Index 
Test, a modification of tfie Strength Index, was best Gross, GreiscI, 
and Stull’" found that McCloy’s Revision of the Strength Index 
gave a better index of ability to leam an unfamiliar or new activity, 
wrestling, than did the Iowa Brace Test or the Mctlieny Revision of 
the Johnson Test 

As subsidiary evidence of the relationslup between strength and 


JO An iinpubluhed st»id> by Waller A Granger VaUej Slream Aevv IwL 
wKatl \V Boobwalter Cnticaf Evaluation irf the Applieati<ra of Some 
mg Means of Clissifying Boys for Pliystcat Ediicalwn ArtiuHes MferoearJed Doc- 
toral Dissertation New York University i . u 

12 Elmer A Cross Donald C Creivel and StuK 
\lolor Educabdity Tests a Strength ^ 

irjstruction.' Research Quarterly Vol XXMI.No 4 {December 1050? p 
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general athletic ability, significant relationships have been found 
witli the learning of motor skills. For example, Shay found the 
following correlations between ability or speed in learning the Kip or 
upstart on the horizontal bar; 


Physical Fitness Index 
Strength Index 
Brace Test 


f P.I. 

.83 Ao 

.78 .37 

.52 .16 


Again, strength tests show a high relationship to skills, in this in- 
stance witli the ability to learn a new skill being nearly three times 
as significant as the Brace Test of Motor Ability for this purpose. 


Practical Application 

Altliough objective experimental evidence is essential in deter- 
mining the value of the Strength Index as a measure of general 
athletic ability, it is also important to "try it out” in actual practice 
by equating groups and recording the results of formal contests be- 
tween them. This has been done in a number of situations >vitli 
significant results 

For many years tlie SI has been used in the Albany, N. Y., schools 
to equate opponents in junior-high-school intramural activities.” In 
track and field competition, where pupils were grouped into four SI 
categories, tliere was a consistent improvement in the performance 
of the ^vinning team as the index of the group went higher. None of 
the 25 teams in the first three groups would have won or placed had 
tliey competed in Group IV, the highest SI classification. At Liv- 
ingston Junior High School, track meets were conducted between 
boys divided into six SI groups and redivided into four teams each. 
The median performance for all contestants in the events improved 
with each higher SI level. This regular improvement of perform- 
ance was also found for each event, including the 75*yard dash and 
tlie 220-yard dash 

Oesterich equated basketball teams by means of the Strengdi 


13 Clayton T Shay, 'The Progressive Part Versus the Whole Method of Learning 
Motor Skills” Research Quarterly, Vol V, No 4 (December 1934) p 60 

» Walter A Cox and Kenneth B DuBois, “Hie Strength Index in EquaUng Intra- 
mural Teams m Albany, N Y Soppfemenf to the Research Ouarterh/. Vol VI, No 1 
(March 1935), p 202 

15 Harry C Ocstench, “Strength Testing ftogram Applied to Y M C A. Organ- 
hation and AdmimstraUon," Rereorch Quarterly, Vol VI, No 1 (March 1935), p 
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Index nnd compared the results svith the “choose up” method Tie 
largest d.Iferenee m team scores xvas 16 as compared with 30 for 

thc\hooseup method the median difference was 3 4 as compared 

with 6 Elesen of the 20 games played by the 

or 44 per cent ended either m a Ue score or with a 1 point differ 

football teams equated accorc g , , I w DecatWon 

tions with the following results Tlie w jj 2278) 

3310) earned 974 points the winner p„^„,n I (SI 252S 

earned 911 points «'= ner in Division 11 (SI 2278 

934 points) surpassedtlmf s p ^^^^ ,verc 

m all but tst^f 20 -luacd (each contestant se 

"Si::"~:eei;Mitdiredrtm— 

teams in each of tlireepli) Sica c indoor soccer was 

,n touch football speedbill AU these sports were 

scheduled between the ™ "aud the boys were not 

relabvely unfamiliar to experiment Thus previous 

aware that they "8 „ ,he proiect 

expenence in game . „( g^mes won and lost by the 

were negligible factors Th j j Of 61 games played by all 

equated teams xvas very “Jf eent ended with tie scores 
teams in the four sports -9 o P^^^ j^o teams m all four 
The greatest seoring differen ^^^^her of points 

sports was eight points P ,l„ee points or 9 pe 

sLed by both teanas leams 

cent of tlie combined score of the two 

S Dpiement to ll e nesea e) 

IT Fre Icricls RanJ 1933} p ^ Ab 1 1 es of Intra 

Tno'^TTmw.S. S) P 
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Strength Tests for Girls 

The use of tlie Sbrength Index for equating the motor abilities of 
girls has not been so extensive as for boys. Cox and DuBois dU-ided 
girls into four divisions for sVating competition with fair results. 
Rogers suggests that tlie PFI» rather than tlie SI, might be used for 
tliis purpose. 

A research study by Hinton and Ranch ” however, indicates the 
possibilities of the SI in girls’ programs. Tliese experimenters 
studied the relationships between the Strength Index tests and tlie 
Cubberly and Cozens Girls’ Basketball Achievement Test, utilizing 
64 college women as subjects. Tlie following correlations were ob- 
tained: 

r P.I. 

1. PFI and Baslelball Achievement , . .47 .12 

2. SI and BasVetbatl Achiev emenl . .81 .41 

Thus, wTth college women, at least, a veiy’ satisfactory' correlation 
between a specialized skill test and a general motor ability test is 
obtained. The correlation betiveen the test and the SI is 3 4 times as 
significant (in terms of predictive index) as between the test and 
the PFL 

Hinton and Rarick also obtained a correlation of .55 behveen 
the Cubberly and Cozens bashelball test and arm strength, which 
was the highest correlation between tlie test and any of the strength 
test \ariables. This finding is in agreement with McCloy’s research 
with boys. Contrary' to McCloys recommendations, however, Hin- 
ton and Rarick concluded that lung capacity w'as of sufficient im- 
portance (increased R by .044) to warrant its continuance in the 
strength batter)', even as a measure of athletic ability. These experi- 
menters’ final recommendation of a strength test for girls, with 
basketball ability as the criterion measure, consisted of lung ca- 
pacity, back lift, and arm strength. Tlie multiple correlation of these 
strength test variables with llie basketball test was sufficiently high 
to predict basketball achievement within a 10 per cent limit above 
or below the basketball scores. 

Several experimenters have developed strength tests especially 

»»nvcl>-n A Hinton and LawTcncc Rantlc, “The Correlation of Rogers’ Test of 
Capacity and the Cubberly and Cozens Vfeasurement of Achievement in 
BasVclbaU, Rcscarc/i Quarierbj, Vol XI, No 3 {October 19-10), p 58 
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fcr girls >\ hicli arc intended to measure their general iflileUc ability 
These tests may be used for homogeneous grouping for girls activi 
tics in a manner similar to that discussed abo\e for the Strenirth 
Index 

Anderson studied (lie follosving strength items m relation to a 
criterion measure composed of flic 40 yard dash stamhng hroad 
jump running liigb jump anti basketball throw for distance items 
in \tcClo) s Strcnglli Index thigh flexor strength by Martins tech 
niquc and push and pull strength (using mimiometer with Iniidle 
attachment) The following weighted short battery was found to 
correlate 53 w itli the criterion which is nearly as high as for a com 
positc of all test items studied ( 55) 5 (thigh flexors) + 7 (push) 
•f leg lift Norms m strength T scores for high school girls onK are 
asailable m the reference 

Again studying the athletic performance of high school girls An 
derson ‘ utib/cd the followang strength tests items in McCloy’s 
Strcnglli Index pusli pull xcrtical jump forward bends squats 
nrul thigh flexors A correlation of 65xiasobtame<l between tlie Me 
Clo\ SI with serlical jump and a tnlenon composed of ratings of 
tlie atlilclic ability of 300 girls made by the investigator 

Altiiougli she did not constnicl a test Carpenter studied a num 
her of factors porlaunng to strength tests as they related to the 
physical performance of 100 college ^voincn Among her conclusions 
were tlie following (1) the methods of evaluating arm strength for 
women by chins and dips and pushes and pulls are unsatisfactory 
(2) substitufiiig pushes and pulls in the McChy Strength Index is 
somewhat superior (3) five of the Martin type strength tests with 
grips correlated 86 with total strength (4) factor analysis of the 
McCloy SI Items and the Martin type tests revealed os would be 
expected tint pure strength is (lie outstanding factor in these tests 
and (5) both strength and velocity are important factors m tlie 
athletic performance of college women 
The differentnl measurement of force and velocity for j inior 1 igli 


oTIeresa Antrrwn "Wfffcl SOengtf 
Ab 1 ty fn lUgfi Sciiooi C rts licscarch Querterltt Vol VII No I (March 1936) 

Therwa An Jerson « in Slfongth T»1 d« lor High Scl ool G rh fleroarc/ 

Otam-rlj Vol VIII No 3 (Ortobor J937) p 69 , fnf 

- a/wo Carr^nK-r “A Cr Heal St dy of Taclors Delcim n ng St engU Tests f 
W men" Ilescarch Q larierly Vol I\ No 4 (Dcfwt lor 1938) p 3 
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school girls was studied by Harris Tiiirteen events were analyzed, 
ineUiding McCloy’s Strength Index items, vertieal jump, dash, broad 
jump, basketball throw, 3-pound and 12-pound shot-puts, and ob- 
stacle relay. A combination of the broad jump, 3-pound shot-put, 
and McCloy SI w.is found to me.asurc pure velocity with a multiple 
correlation of .91. Strength and velocity are separated into the un- 
derlying components of motor strength. 

McClov’s GENEnAL Motor Annarv and Capacttv Tests 
General Motor Ahilily 

McCloy has also constructed a test of general motor ability that 
contains certain test elements quite different from those included 
in the Strength Index but designed to accomplish the same results, 
that is, to measure the “developed capacity” of an individual for 
participation in a wide range of physical activities It is composed of 
a simple test of strength and a number of track and field events, 
the elements being as follows: 

For hoys. The strength test included is the pull-up or chinning 
test computed for arm strength, using McCloy’s formula (sec 
Chapter 8). The track and field events may vary according to the 
age and experience of the group, the selection being made by the 
physical educator, provided scoring tables are available for tlie 
event. However, the events selected should include one sprint 
(varying from 50 to 100 yards), one broad jump (either running or 
standing), tlie running Jiigli jump, and a weight-throwing event 
(shot-put, basketball throw, or baseball throw). These four events 
should be scored on McCloy’s scoring tables, the sum of which is 
combined by special formula witli chinning strength, as follows: 

General Motor Ability Score = 1022 (track and Beld points) 

+ 3928 (chinning strength) 

For girk. The actual number of push-ups, rather than pull-up 
strength, is used in the girls’ General Motor Ability Test. Tliree 
track and field events ate included: a sprint, a broad jump, and a 


23 Jane Hams, “The Di/Ferential Measurements o£ Force and Velocity for Jumot 
High School Girls,” Research Ouafferty, Vd VlII, No 4 (December 1937) p 114 
/‘F and Norma D Young. Teifs and Measurements fn Health and 

mslcal Education, 3rd ed (New York Appleton-Century Crofts. Inc, 1954), 
Chap 17. 
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llirovv, scored on McCloj s sconng tables for bo>s Tire formula for 
combining ihese elcmenls is 

Central Motor Ability Store = 42 (Iratl anil Sell] points) 

+ 96 (mimber of duns) 

In the de\elopmcnt of llie General Motor Abilit) Tests results on 

jndividti'il test elements were correlated witli the total score on a 
large batter)' of achievement tests Tlic elements finalJj selected to 
form the lest give is high a prediction of general motor ability is 
was given by any other combination of events Oilier items added 
to this battery gave no significmt additioml predictive value 
McCloy correhlcd total track and field points with technical 
skill in soccer ind basketball of physical education professional stu 
dents, is determined by student ratings each student m tlie group 
rating each other individual The resulting correlations were witli 
soccer, S4, with basketball 92 

Genertri Votnr Cnpaaty 

MeCloy has also worked out an mgcoious relationship between 
general motor abilit) ind general motor capacity Uiat may prove 
useful to the phj'sicil educator who plans to equate the opposing 
powers of groups and who wishes to anil>’ 2 e the individual motor 
problems of Ins students The General hfotor Capicily Test the 
basis for tins ana!) sis is designed to measure innate or inherent 
motor potentiahties—the limits to winch an individual may be de 
velopcd In this respect, (he General Motor Capacity Test may be 
compared to an intelligence test It is not designed to test present 
dev eloped ability in any one activ ity, but to predict potential levels 
that the individual ma) be eipectcd to attain The following test 
items, together with tlie elements Uiey purport to measure compose 
this test 

1 ClassiBcation Index general size and maturity 

2 Sargent Jump explosive power of the large muscles 

3 Iowa Brace Test motor educability 

4 Burpee (squat tlinist) Test large muscle speed test 

The Items on the McCIoy Motor Capacity Test are weighted 
differently for each school level For girls it was found that the 
Classification Index was of little value and it was eliminated from 
the battery The correlation of the final weighted baltenes with the 
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ratings made by competent teachers was .51 for boys and .73 for 
girls, and witli a criterion score .97 for boys and .91 for girls. The 
test battery may be used in a number of different ways, as follows: 

1. General Motor Capocity Score. The G.M.C.S, is tlie total score 
on the test and is proposed as the measure of innate or inherent 
motor potentialities of the individual. By analogy, it may be com- 
pared with the raw score on an intelligence test. 

2. Motor Quotient. The raw G.M.C.S. maybe divided by a norm 
based on the Classification Index for boys and on age for girls, giv- 
ing the Motor Quotient. This quotient may be compared to the 
Intelligence Quotient in the mental field. 

3. General Motor Achievement Quotient. The G.M.A.Q. is a 
quantitative statement comparing the individual's developed motor 
ability and his innate motor capacity. Instead of the average 
G.M.A.Q. being placed at 100, tlie formulae for its computation 
were weighted so that 100 is located two standard errors of estimate 
above the average G.M.CS., or at a “practical maximum.” Tlius, 
a per cent relationship of actual ability to the predicted or standard 
ability has been worked out. A G.M.A.Q. of 85, therefore, indicates 
that the individual’s performance is only 85 per cent of what it 
would be if he were developed to his capacity. 

4. Indioidufll analysts'. It is possible to analyze an individual’s 
test results by transmitting the various elements to T-scores and 
studying the comparative scores of the individual on each item of 
tiie test. 

Following the pattern established by McCloy, Carpenter de- 
veloped formulae for predicting general motor ability and general 
motor capacity for boys and girls in the first tliree grades. The items 
included in the G.Ni.A.S. are standing broad jump, 4-pound shot- 
put and body weight. For the G.M.C.S., tlie items are Sargent 
(vertical) jump, Burpee (sqiial-tluust) test, six Brace-type tests, 
and McCloy’s Classification Index III. In this latter battery, five 
of the Johnson-type tesU may he used in place of the Brace stunts. 
These tests are used in the same manner as described above for the 
McCioy batteries. Tables for ready compulation of all formulae are 
available in tlie reference. 


2'*An^ Carpeylc^ “The Measurement of General Motor Capacity and General 
■Motor Ahjlity in the First Tlircc Grades, Hescarch Ouarlcriy. Vol XIII No 4 (Dc- 

trmlxrr 10-12), p 444 ’ 
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"niE Lajbov Tests 

In a study of strcngllj tests utilizing the Rogers battery, the Mac- 
Curclj Test, and a new test composed of chinning, dipping, and the 
ycrlica! jump. Larson*® obtained significant correlations, as showm 
in Tabic IV, with a criterion of motor ability composed of tJie fol 
lowing 15 motor skills bar-snap, feet-to bar, half lei er, bar-vault, 
rope-chmb, frog-stand, standing broad jump, running broad jump, 
standing hop step-jump, football punt for distance, football pass for 
distance, baseball throw for distance, shot-put, dodging-nm, and 
440-yard mn Tor high-scbool bo)S, the correlations obtained be- 
tween the criterion and the SI were slightly higher than tliose ob- 
tained between the criterion and the Larson test Witli the college 
data, the Larson test had a clear ndiantage 

TABLE 

ConfiELATios Of Sttiesctii Ttsrs wmi a Ciurcnios of 15 Motor 
AoiLm Ite'is 


Slrengtli Tests , 

High- 

School 

College 

Diti 


Data , 

Rogers' SI I 

S4 

S9 

MacCirrd} test 

r. i 

52 

Larson test 

83 



Tlie measurement procedures for the Larson test are the same as 
those described elsewhere in the text chinning and dipping, as m 
the SI test, and the vertical jump, as in llie McClo> General Motor 
Capacity Test appearing in tins chapter. In scoring, the raw scores 
must be changed into “neighled standard scores , the sum of these 
equals die “Index Score ” Scoring fables for college men appear m 
Larson's stud> , together with a five point classification cJiart for the 
college age group 

Subsequently, Larson consUucted the following two general 


With Tests lor College Men." QuaHerltf, Vol MI, No 3 (October llMll. 

p 499 
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motor ability tests, one as an indoor test and tlie other as an outdoor 
test, after experimenting with 2o motor ability items 
Moor Test Outdoor Tost 


1 Dodging run 1 Biselnll throw for distance 

2 Bar snap 2 Chinning 

3 Chinning 3 Bar snap 

4 Dipping 4 Vertical pimp 

5 Vertical jump 

The multiple correlations with the criterion measure were for the 
Indoor Test R = 97, for the Outdoor Test, R = 98 According to 
Larson, the tests do not predict or indicate specific qualities, such 
as endurance, coordination, sports shills, and so forth They are 
valuable m diat tliey do indicate ability in the basic elements 
underlying sports shills Scoring charts for college men appear m 
Larson’s study 


CATlPENTEn StANSBUIW TEST 
FOR CinLDREN IN FlUST TimEE GRADES 

In an attempt to End a simple substitute for the Rogers Strength 
Index as a measure of motor ability for boys, Stansbury"* cstab 
hshed a criterion, known as total points, composed of vertical 
jump 16 pound shot put, obstacle race, baseball throw, 8 pound 
shot put 20 foot rope clunb and standing broad jump The final 
selected test items consist of the following as presented in Ins 
regression equation of weighted scores 14 (8 pound shot put in 
feet) + (standing broad jump in mches) + (body weight m 
pounds) Norms are available m the reference based upon McCloy s 
Classification Index for high school boys 

Carpenter^® experimented with the Stansbury test items as ap 
phed to children in the first three grades As a result, the foUowmg 
formulae were developed 

Boys (standing broad jump in inches) + 2 3 (4 pound shot put 
in feet) 4- (body weight in pounds) 

GuIs 5 (standing broad jump in inches) + 3 (4 pound shot put 
in feet) + (body weight m pounds) 


28 Edgar Stansbury "A SimpI Bed Method of Classifying Jun or and Senior High 
School Boys Into Homogeneous Groups for Physical EducaUon Activities Research 
Quarterly Vol Xll No 4 (December 1941) p 765 

? "8 *“ Three Grades Research Quar 

terly Vol XllI No 3 (October 1942} p 328 
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Norms for this test are based upon McCloy’s Classification Index 
in, with the following weightings: 


Girls’ nonn 
Boys’ norm 


.2549CI - 27.91 
.3009CI - 64 60 


Boys norm . 

In computing the “Physical Efficiency Index,” the achieved score on 
the test multiplied by 100, is dh-ided by the individuals norm. A 
•TEl" of 100 indicates tliat the child has just die “‘“f 
abUity that would he expected of him for 
weight. The norms for this test appear in Appendix B. Table AAA 
for boys; Table XXXVII for girls. 

Newton Moron Annurv Test ron Hicn-ScriooL Gnus” 

Experimenting with ten or^^ — 

the “Newton- test of motor jP a “scramble” 

o£ the standing broad jump, a ^ ^ an objective 

test. The multiple correlat on “ power, speed, 

criterion oHS items selected on 

and coordination, is .Ji. wine 

these same items “j”" ftoj Howe items appear below. 

Directions for giving „]es for each of the time 

Six-slgma standard appear in Appendix B, 

tests in the battery and for unweighted scale 

Table XXXVIII. In obtaining totm ^ 

scores on the three tests arc a j^iii^vement are 

for the various parts ot judging performance, 

given in the table as an toes a storting line, 

Sianriing broati jump: The J , pj^oe against he 

from Uie end of a p™”^‘”irTl.o best of three trials is recorded 

wall, and jumps as far as po 

to the nearest inch. benches and five 

Baby hurdles: Ten S>™"“ , ^urfles. The first hiird e is fi e 

stiehs are used sn^dt: 

yards from tlie starting » . yards beyond die last 

Td an Indian d'* “ tTe hurdles, around thejodian 

The subject runs at top starting hne. Pei 

and back over 11 . ^ - 


Research Vol. .N. 


Al„airT«.s for Rish 



GENERAL MOTOR ABILITIES 

not imposed for displacing hurdles. Time is recorded to the nearest 

fifth of a second. n i ir 

Scramble; A jumping standard is arranged with a small slid! 
(four feet above the floor) upon wliicli a lap bell is fastened se- 
curely; it is placed ten feet from a wall. The subject starts from a 
back-lying position on the floor with both feet against the wall and 
the arms stretched sideways at shoulder level, palms down. At the 
starting signal, she gets up, runs and taps tlic bell twee, returns 
to the starting position and claps llic hands on the floor twice; tliis 
performance is repeated as rapidly as possible until she has made 
the fourth double tap of tbe bell. The time is recorded to the nearest 
fifth of a second. 


Motor Adility Tests for Coli-Egc Women’ 

After extensive experimentation, Scott®’ proposed a motor ability 
test which may be used with college women and high-school girls. 
A total of 33 test items, including derived indices and measures 
comprised in the criteria, was included in the research. The test 
items were related to four criteria, as follows: ( 1 ) subjective ratings 
of sports ability by Scott and Uiree student observers; (2) a number 
of items typical of tbe skills Involved in llic more common sports; 
(3) the McCloy general motor ability items for girls; and (4) a 
composite of the above three criteria. 

The mimmum battery recommended as a result of these studies 
consists of Scott’s obstacle race, basketball throw for distance, and 
standing broad jump. A complete description of the test, directions 
for administering the test items, and T-scales for girls, women, and 
women majors in physical education are given in the Scott and 
French textbook, 

Tuttle and Wendler’- developed a procedure for measuring work 
capacity utilizing maximum total work output for a period of two 
minutes on a bicycle ergograph. Using this measure as a criterion, 
Scott, Moody, and Wilson studied tbe effectiveness of the follow- 


3‘M. Gladys Scott and Esther French. Evaluation in Physical Education (St. 
Loms C. V. Mosby Company, 1950), Chap 6 

3-W. W. Tuttle and A. J. WendJer, "The Construction, Calibration and Use of 
an Alternating Current Electrodynanuc Brake Bicycle Ergometer.” Journal of Labora- 
tory and Clinical Medicine. VoJ XXX. No 2 (February 1945) p 173 

S'* M. Gladys Scott, Klargarel Moody, and Marjorie Wilson. “Validation of Mass 
Type Physical with Tests of WoA Capacity." Research Quarterly, Vol. XVI. 
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mg test Items mvoUed m several test batteries s.l tips chair 
stepping vertical puU obstacle race, botmee and Harriet Clarkes 
adaptation of the Brouln (Harvard step) test The ^biects vvje 
undCTgraduate women at tlie Umversit) of Iowa Multiple corre 
tions for two , three-, four . and five item combimtions of Uiese 
;Zs vutl. work capaeit> range from 61 to 70 Efficieney T scales 
for several of the tests were subsequently prepared 

Motob Ann-rry Tests fob College Met. 

Coscnj Alhlehc diulily Terr 
one of the 

Td™ Td "n^ tw comprise general athletic abihtv. Corens 
TABLE V 



tion 

3 Hand-eye tool-eye om-eyc cn 

ordm'^tion 

4 Jumpins slrenelh I'S 

leg flexibility 

I S"d, nation apilityeud- 
trol 

7 Speed of legs 


SSball throw for clis 
tmce ' 

Football punt for dis 
taticc ' 

Standing broad ]umpj 
Quarter mile run 

Bar snip for distancel 
Dodging run 
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preMOUslj chosen, one test for each element being retained after 
e^cnmentation These elements and tests appear in Table V 
In sconng this test, tlie raw scores are transposed into sigma 
scores,’*’ and these are multiplied by the weights gi%en in Table V, 
to obtain the relatiie %alue that each lest contributes to the general 
quahty of atliletic ability Tlie \ahdity and reliability of the test 
are lugh Care, however, should be exercised in allowing uncondi 
boned men to compete in the quarter mile run 

Barroic Motor Ability Test 

In constructing a motor abilitv lest for college men, Barrow ^ 
used expert opinion in order to select eight factors of motor ability 
and 29 items as potential measures of these factors On the basis of 
multiple correlations against a cnlcnon consisting of the sum of 
performances on the 29 tests two lest batteries were chosen For 
the first test battery, die correlation w-as 95, for the second test 
battery, 92 The two test battenes were as follows 

First Battery Second Bcffery 

Standing broad )uinp Standing broad jump 

Softball distance tliWN Medicine ball put (6 lb ) 

Zigzag run Zigzag run 

W all pass 

Medicine ball put (6 lb ) 

60->'ard dash 

Directions for administenpg the items m this motor abihty test 
and norms appear m the reference 

Emory Umrersily Test 

Seymour^^ restudied an ei^t item motor abihty test in use at 
Emory University With tlie score on the total test as the criterion, 
a multiple correlabon of 937 was obtained vvath the following four 
tests softball distance throiv, vertical jump 60*1 ard dash, and 
basketball dnbble 


* Ssgma xormg tables based on Cozens Classification index are as’ailable m the 
fcUowTag reserve T W Cozens, Achtecement Scales m Phyttcal Education for 
Coueg<* V/en (Phuadelphia Lea and Febiger 1936) 

7 Harold M Banw of Motor Abihly for CoDege Men,” Research Quar 

teriy Vol XXV \o 3 (October 19>4) p 2i>3 

Se>-mour -p^cahon of Emory Uimersit^ Male Freshmen in 
Research Quarterly VoL XXTV No 4 (December 
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\IoTOn EoUCABILTrY 

As mtell.gcncc tcsling occupies an importint place 
a number of esperimenlers in physical edncalion have 

111 mdujdual learns new motor skills 
The lirace Teal ” 

composed ‘"“tL de S Je is low in reliability however and 

success or failure The „ hnna assumed tl at boys and 

has no norms for sea between 8 and IS Tliere 

girls of any size do „tat older individuals on the 
IS considerable cudcncc learning 

wliole arc markcdl) ? j yfe test This would not be the 

occurs even dunng >'"= " 7 ' “tivo ability In fact little 
ca.so if the test were a true “““ practice Moreover 

J„,™ Brace Te.l " , 1 ,^, ,vould measure motor 

In an attempt to , jj^gee Test experimenting with 

educability McCl°y *'l „[ them jq of which were m die 
40 different stunts and stunts su batteries of ten sta^ 

old Brace battery From ‘ grades of the elementary 

cacb were drawn up for *0 >'W j 53raor high school 

“imol for the ,unior high ““a „„o for girls Two trials of 

one set on j'"®* absolutely no practice being perm, 

each test were allowed ^ 

-’•SMec/oyandVoungard' 0® »> 
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in advance. The stunts were scored on a pass-or-fail basis. Tf the 
pupil succeeds on the first trial, he receives two points; if he tails 
on hotli trials, no points. The highest possible score for the 10 stunts 
in any battery, tlierefore, is 20. T-score tables for the test have been 
prepared by McCloy. 

In preparing the Iowa Revision of tbe Brace Test, tiiree criteria 
were applied to the selection of stunts, as follows; (1) The per- 
centage of individuals passing it increased with age. (2) It had a 
relatively low correlation witii strength, with the Classification 
Index, and with the Sargent Jump. In other words, it was not a 
measure of strength, sbe, maturity, or power. (3) It correlated 
relatively highly with track and field atliletic ability when the 
Classification Index (or age alone for girls), the Sargent Jump, and 
strengtli were held constant to the athletic events but not to the 
stunt; consideration was tlius given to greater skill (or a greater 
degree of motor educability). 

In tile validation of both the Brace and the Iowa Brace tests, the 
criterion was achievement, not ability to learn. In a later study with 
high-school girls, a different approach to this problem was made. 
Various measures of motor educability were correlated with the rate 
of learning basketball, volleyball, and baseball skills. The highest 
relationship was found with the Brace Test, the next with the Iowa 
Brace Test, and the last with the Johnson Test. None of the tests, 
however, measured accurately tlie ease with which the subjects in 
the study learned new skills or relearned old ones in these three 
sports. Brace reports similar results in studies which he conducted 
in speed of learning field hockey, tennis, and aquatic skills with girls, 
allliough he did obtain a correlation of .50 witli learning rJjythmic 
skdl« 

In later studies, Brace investigated motor ability in relation to 
learning skills, as indicated by the following six tests; “tangle” 
(stunt-type) test, rhythm test, wall volley with a volleyball, ball 
bounce xvith a basketball, kick test, and target toss. Tlie learning 


Eugenia Gire and Anna Espenschade. “The Relahonship Between Measures 
of Motor Educabflity and the Learning of Specific Sblls,” Research Quarterly, Vol 
Xlir, No I (March 1942). p 43. 

« David K. Brace. ‘Studies in the Rate of Learning Gross Bodily Motor Skills,” 
Research Quarterly, Vol. XII, No 2 (May l&H), p ISl 

<3 K Brace. “Studies iri Motor Learning of Gross Bodily Motor Skills," 

Research Quarterly.Vo] XVII. No 4 (Decemher 1946). p 242. 
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slluation invoUed 90 performances of each test He concluded that 
the Brace motor ability test does not measure motor learning to an 
extent that would pistify its being classified as a test of motor 
cdiicabilitv nltlioiigb it was slightly stipenor to the Iowa Revision 
in tins respect 


T/ie Johttton TesI 

111 1032 Johnson " set up a battery of tests designed to measure 
-natlic iieiironiiisciilar slill capacity The lest 
forming the following ten exercises dowm the length of a 5 by 10 
foot gyaniiasliiin mat especially marked out for tins < > 

stradSc lump (2) stagger skip (3) stagger jump (4) forward 
skip holding opposite foot from behind (5) front roll ( ) 
half turns ^lifor left (7) rock roll (»), 1 ™ 'f ‘"i;" 
and left alternately (9) front and back 

pimping full funis ^ of 10 is ^ 

of each exorcise nncl points ire tledi 

oserstepping or missing oper use of the hands 

same time failure to j'j , tI T individual s final score 

turning the wrong way and so ‘ 

therefore ts on the basis of a I of Mch is losv but 

Johnson reports i xihdit) c« validated koob« using 

did not state against wliat cntcrio ^ 

the number of trials required for p -umlanon of 97 between 
senes of ten himbling stunts o ” j correlation of 81 

the Johnson Test and motor ,iid field events 

between the test and ■ conelations between both 

Gross GreiscI and Stull _ , 33) ,„d tl e Iowa Brace 

the Metheiiy “/‘ ‘'/"'pLe men to learn wresUmg They 

Test ( 46) and the ability of <® 8 Mctlienv Johnson and 

ilso found that the “rrcH 1* ^ concluding tl at the two tes^ 
Iowa Brace tests to be low ( 40) tliM „t,c,„ed 

were not incisures of the sime 

, U T«is for s«. oni.. « - In*. Homoge- 

iiCra ville B Jol nson Jl^cal SU ^ Vifas 



GENERAL MOTOR ABILITIES 

a low correlation between these two tests with high school girls as 

subjects. , « , 1 . 1 *.1 

Johnson reports a reliability coefficient of .9/ for the test witii 
college men as subjects. Other experimenU, howc\cr, ha\c not 
found tJje same accuracy for the test when administered to girls. 
Gire and Espenscliade report a reliability of .61 with high school 
girls, Cooper \crificd this correlation with .RI, also with high school 
girls. Hatlestad concludes, after administering tiie test to college 
women, that greater objcctmly is needed. 

Metheny^® studied the Johnson Test and found that, with boys, 
four of tlie tests alone correlated .93 with the total Johnson score, 
and .93 w’lth a criterion of learning tumbling stunts. For girls, a 
combination of three of the Johnson items gave a correlation of .66 
with the total Johnson score. Johnson s items 5, 7, and 8 were used 
for both boys and girls; item 10 was added for boys. 

With tlie elimination of six of the original Jolmson items, Melheny 
was able to simplify tlie mat used in the performance of the test, 
as shown in Figure 12.1. A lane 24 inches wide is marked dowm the 
center of a 15-foot mat. This lane is dinded into two equal narrow 
lanes by a center line, and into ten equal parts lengtliwise by lines 
placed e\er>' 18 inches. Tliesc lines arc alternately ^4 inch wide and 
3 inches wide, the 18-inch width being measured to Uic middle of 
the line in each case. 


Figure 12.1. Canvas Markings for Metheny-Jofmson Test of Motor Skill. 


On this mat, the selected Johnson Test items are performed as 
follows {numbers refer to Johnson’s original designations). 

5. Front RoU. Perform rolls in entire 24-mch lane. Start wnlh feet 
outside of chart. Perform two front rolls, the first wiUiin tlie limits 
of the first half of the lane (not going beyond tlie middle 3-inch 
line); the second within the limits of the second half, never touch* 
ing or overreaching the lanes. Score; Count five points for each roU- 


Educability Tests for Women College Students," 
Research Quarterly, Vol XIII, ICo 1 (^faIch 1942), p 10 
« Eleanor \^eny. “Swdics of the Jolmson Test as a Test of Motor EducabJ- 
ity. Research Quarterly. Vol. IX. No 4 (December 1938), p 103 
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Deduct two for o\feneaching side-line ri^t or left for each roll; 
one for overreaching end hmit on each roll, and five for failure to 

perform a true roll > , . , , 

7 Back Roll Perform two back rolls m entire 24-inch lane, one m 

each half of the lane Start witli feel outside of chart. Scoring Score 

a imping Half -Turns, Right and Left Alternately . SM wiUi 
feet on first 3-inch Ime Jump tvilh bod. feet “ 
executing a halt-tum either right or left, punp to thrd 3-"*^. 
Seen ni half-turn m opposite direction, continue die length of ^ 

“L“trn'i:rsecd:^lo^physic^^^^^^^^^ 

Sfn!i"f<:tto:;ualVr.s, depending up™ 
sections desired 

The Sauccnt Vectical Jump” 

The Sargent Jump, “ iSo'’Eir, and is primarily a 

Sargent,” consists o a vert.«l i„ relation to the 

test of the ability of j ,,„s j„nip, die individual swings 

weightofdieindividual li inseU I ^ p„5,„o„ ,uth 

his arms downward and V subject pauses in 

sSi'trbE^ «- ■ ' 

rf . M..V- Amnlren FAs.tot td.clUn, 
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the ams should be swung fonvard and downward, motion being 
timed to coincide with the height of the jump. The specincd arm 
movements in executing the jump arc extremely important, the test 
developing serious inaccuracies without thcm.“ The best of three 
trials should be recorded. 

The distance on the Sargent Jump may be measured in a number 
of wa>'s: 

1. A “leapmeter” may be used consisting of an upright stand with 
an operating lever arm from which a cap or harness to fit the sub- 
ject is suspended; resultant motion of the subject moves a guide 
holding a pencil on graph paper; the height of the jump is recorded 
in reduced size. 

2. Wrapping paper hvo feet wide and five feel long, marked with 
horizontal lines one centimeter apart (each tenth line a different 
color) , may he fastened to the wall so that the zero line is just below 
die standing height of the shortest subject to be tested; llic distance 
between standing height and the top of the licad at the height of 
the jump is recorded “ 

3 A shorter paper with lines ruled as above may be placed on 
the wall near the floor; an clastic band with a button attached is 
placed on the subject’s ankle and adjusted to the zero line on the 
paper, the record of llic jump is llic point readied by the button 
when the subject jumps (knees must be kept straiglit).®^ 

4. A simple mediod, knowm as the “chalk jump,” consists in hav- 
ing the subject make two chalk marks (chalked or wet fingers may 
be substituted for an actual piece of chalk) on a dark, clean wall: 
one made standing with the arm fully extended and the other at 
the height of the jump; the distance between the two marks is 
recorded In a study of various methods of measuring tlie Sargent 
Jump, however. Van Dalen found the chalk and wall jumps to be 
inaccurate,” 


It is generally agreed by experimenters that best results are 
obtained with this test after the technique of the jump has been 


S3 McCloy and Young, op c« , p 67 
ssVan Dalen, op cif ’ 
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tauRlit and tlie subjects have practiced Us evecution Under *hese 
conditions, rchabihty coefficients have been reported at to and 
96" With hiRh school girls. Cooper" obtained rehahihty coeffi- 
cients between 89 and 08 In a number ot stnffies, the Sargent 
lump was found to correlate with tracl. and field events for men 
and boys at 63 and 81 With girls, slightly lower correlations were 
obtained" This test, or the standing broad jump as a snbsUtnte 
iJ It. has been used cvtensivcly in both motor fitness and motor 
abilit) test batteries 

Acf-Heioiit-Weicot Classification Imiicls 
r: uTmt^ateef In mL r^nt 

been made to .approach this s c~ 

otcl..ssifymgpnpdslorph,^l<^u^" 

‘aSmm" t cmE d found IZ. be used as a rough classifier 
m heu of more complicated test of age, height, 

Clissific'ition Index 1 - j- ^ ^ ^ 

Classification Index III “ mb" a negligible factor 

mcntary-school level, as heig formula Classification 

with this group and IS 7 /' ^Jwl/school level, vvherc height 
Index I IS more "Snifi^"^" ‘j Index II is used vvilh 

seems of greater ^ after 17 age ceased to male 

college men, as it was found tliat 
furtlier contribution 
■ die 

r.c II McCIo), -n«ce»t SW" ” 

III Lo 2 (Miy 1022), p 22a 

I James W Coleman OF on ^ q„,I 

r.Sr£ Adnmi Pnoued., Vol V, A. - 

Genlion Fvetors tor Junior ».»'> ^ ,1 S Bamo 

< r„. .Moo-emem of Addol. Poner (A ^ 

and Company, 1032) 
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In Table XXXIX, Appendix B, arc giren tbc divisions for classi- 
fication indices proposed by McCIoy. tbc divisions being selected 
on tlie basis of tlie best combination of age, licigbt, and weight, as 
indicated above, and arranged by school level. 

Neilson and Cozens*’ also studied tbc problem of classifymg 
pupils on the basis of age, height, and weight. Tlicir results dilTcr 
somewhat from those of McCloy, but, interpreted in ibe same terms, 
tlieir formula is: ' 

Classification Index = (20 X age) + (555 X height) + weight 
In Table XL, Appendbc B, appears a chart prepared by Neilson 
and Cozens for easy compulation of tlieir index and classification 
by means of it. 

The Neilson and Cozens classifving method and McCloys Classi- 
fication Index 1 correlate .9S3, indicating that either one may be 
used for bigb-school groups with equal satisfaction. McCloy’s Index 
correlates .81 with track and field events and .57 with a number of 
sports skilb “ Tlic correlation with track and field events is com- 
parable to that obtained with other motor ability tests reported in 
this chapter. However, the correlation with sports skills Is not so 
significant as that obtained wiUi other tests. The conclusion that 
may be drawn from this evidence is that the Classification Index 
wall be found useful for rapid, tentative classifications, or when 
more complicated or more expensive methods are impractical or 
impossible, but is not so valid as other tests proposed for measuring 
general abilities. Also, various studies have revealed tbc inadequacy 
of age, height, and weight, in combination or singly, for the classifi- 
cation of secondary-school girls and college w'omen. 
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CHAPTER THIRTEEN 


Importance of Skills 
and Appreciations 


As has been stressed relTo" 

concern of die ph>s.^l “hradopls, die actn.des 

of educaUonal objectives Tlie specific 

he selects, and the tests he ““ ,ous%hapters, pro- 

ohjectnes he u “ recess and the social ob)ect,ves 

ccdures for meeting the , _e„surement for the devel 

«ere presented Part IV is ‘•^^"nnd to procedures for 
opment of sUls and „ Oiese areas 

conducting efficient and elfectiie pi h 

PlivsicAl. E0UC.ST1ON Sunu 

Ph>sical education has a h«»o wLle the) ncre 

tunes, beginning with „nod, plijsical education actiuUes 

not continuous 01 erdiis en P ,1,5 evolution of present ) 

iiesertheless hare a rich henlV^ ^ ^^j^eation is the learning and 
civilization The basis for tins f oi,|cctnes Fo 

practice of sWls m order boxing pao'-»f ";, 

example, gymnastics militaiy manem ers ,, 

ming, riding, fighting m ,l,e Athenians during 

ing and athleuo games "fj/elop *= body, an essential 

fomth and filth centimes nc to a 
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phase of the education of Greek youth; ■ stunts on the horizontal 
bar and parallel bars and other forms of gymnastics and athletics 
were the basis of Jahn’s system of physical exercise designed to 
develop a physically strong nation for Germany's wars;" and a 
great variety of physical activities are included in present-day physi" 
cal education programs in order to develop a physically and socially 
fit nab'on. The true basis of all physical education is to learn skills 
essential for physical fitness, for building character, and for use 
during leisure time * 

Physical activities differ not only in their educational content, but 
also in the contributions they make to specific objectives. Moreover, 
the contributions that any one physical activity can make are not 
confined to a single objective, but apply in some degree to them all. 
In selecting activities for his program, tlierefore, tlie physical edu- 
cator should understand the educational values of tliese activities 
and should keep in mind tlie purposes to be serv’ed by their use. 
For example, all physical activities have some recreational value- 
When this qualit)' is to be spectficaUy developed, however, activities 
like tennis, svv'imming, or golf, which are high in recreational con- 
tent, should be taught rather than, say, calisthenics or marching, 
the recreational possibilities of which arc low. 

Physical Fitness 

Many tj'pes of physical activities develop strength, endurance, 
and body flexibility, essential components of physical fitness. It is 
true that these qualities may be developed through activities re- 
quiring litde skill, such as calisthenics and running. However, these 
activities are not sufficiently interesting to most people for con- 
tinuance as a regular habit in their daily lives. AcUvdties requiring 
skill, on the other hand, when once acquired, will be practiced much 
more consistently and zealously. Thus, such activities as the follow- 
ing require skill and result in more general use; gjannastics, tum- 
bling, wrestling, and some forms of dancing for strength, flexibility, 
sgdffy, and balance; and basketball, tennis, and swimming for 

1 Kcnnc^ s Freeman, SchooU of Hellas. 3rd cd (London Macmillan and Com- 
pan>. 1922), p 290 

- Fnedrich Ijidwag Jahn and Ernst Eiseleo, Die Deutsche Tumkunrt ( Berlin Auf 
Kostrn der Hmusgeixr, 1816), p 315 . 

9- Curriculum in Sports {Physical EducatUm) (Philadelplua 

\\. B Satindm Coinpan>, 1933). p 109 
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endunnce and stamina The danger vvilh die use of sports activities 
in the developmen* of physical fitness 1 es m their coinpetiliie as 
pects Competition prosides a temptation to oserexert to go the 
limit Such exertion is desirable tor many but may be harmful 
those not in condition and tor those men and svomen nell beyond 
school and college age 

Acfironinscri/ar Coordination 

The neuromuscular coordination of the individual which in 
eludes ins ability 

frdtt -“o".Uf p'"S .0 bashetball and agile stunts in 

tumbling rhvlhmic and relaxed mo- 

3 Rhythm Shills requiring ihythmio movement ot die 

tion as in die club swing in 8 s,;o),e m swimming 

dance and in pertoiming an ,„,„iing precise performance 

4 rreo«.on “ S widi -lactness as in ap 

in which every detail m^ be execute 

paratus exercises and in “''‘"8 ,j,„l,on while traveling at con 
"s Speed Skills requirmg^ri-^™j,^^,„aey 
siderable speed as in well poised individual the final 

6 Poise Skills resultmg m Ui enduring well 

culmination of the e"‘ire Physical being 
coordinated and highly sUlled 

Social AcceplabiUly per 

G ils in Adolescence M cmc 
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means so much for a boy’s social status among his peers as the abil- 
ity to play well. It has also been generally observed that skill in 
games is a contributing factor for young girls, but in lesser degree 
than it is for boys of the same age As both grow older, this factor 
operates less and less for tlie girl, but if the boy lacks skill at any 
age, he loses status OTth his group. His realization of failure to 
establish himself socially often prevents good schoolwork or happy 
normal friendships “ Various studies have substantiated these ob- 
servations. 

Kulilen and Lee ® found that “active in games” was particularly 
important for tlie social acceptability of boys, especially during 
adolescent years. This trait ranked fifth among 19 traits studied at 
the sixtli-grade level With girls, tlie situation was different, as this 
trail ranked only ele\enth for sixth-grade girls. The results of a 
similar expenment by Tr>’on^ were in essential agreement with 
Kuhlen and Lee. She concluded that the seventh-grade boy who 
lacks skill and has a distaste for organized games is ridiculed and 
shunned by the group, at the twelfUi grade, outstanding atliletic 
skill can maintain the prestige of a boy even though he has few 
other assets. For girls, however, she found that skill in active games 
was tolerated by hvel\'e-year-olds but was not particular!)' desirable; 
such skill offered a certain amoxmt of prestige for fifteen-year-old 
girls who were unsuccessful m heterosexual relations. In a study 
of sociometric status and motor skills. Fox* found tliat the rela- 
tionship of motor ability to popularity decreased as gir ls progressed 
from the fourth to the sixtii grade, for boys, this relationship in- 
creased for the same grades. Frabony* obtained similar results with 
adolescent girls. 

Other studies of a similar nature have been reported. Jones,”’ in 


'• Lois H \IeeL, ciiauman. The Personal Social Development of Botjs and GtrU 
u-iih Implicailoni for Secondary Education (New York CommiUee on Workshops. 
Procressu’e Education Auoaation. 1940), Part III, Sec E 

« Ra>-mon(I G KuWen and Beatrice J Lee. “Personality Characteristics and Social 
ActiTtihiht) in Adolescence,’' Journal of Educational Psucholocu. Vo! XXXIV. No 
0 (Septemher 1943), p 321 

■ ^rohne C Tr>on, Evaluations of AdtAescent Personality by Adolescents. Mono- 
Rraph of the Society for Research in Child Development. Vo! IV, No 4 (1939) 

» Kathleen Fox. “A Soaometne Stud> in Child Friendships and Motor Skill, m 
the Intermediate Croups,” Microcarded Master’s Thesis, Slate University of Iowa. 


® Frahon>, op cti 

'•Ilmld E jema. Ability „ , F.Hcy fa Social Adjustmen! In Adoles- 

cence. Imifanl o/ Edocollotiol Hcttnirb, Vol .XL (Deccinliei 1946). pp 287 JOI 
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the Berkeley Growth Studies, found tltal competitive athletic skills 
are among the chief sources of social esteem for bojs m tlie period 
preceding maturit) He attributes this phenomenon not merely “to 
the high premium which adolescents place upon athletic efficienci, 
but also to the fact that strengtli and other aspects of phjsical abil- 
ity are closely joined to such favorable traits as activaty, aggressive- 
ness, and leadership " Osbornes study “ of boys at camp showed 
that in many cases the boy who withdrew from participation m 
camp activatics was the boy who lacked skill in sports and who, 
consequently, had no secure place witli boys of lus owai age 
Sperhng '= found that a more socially desirable degree of person- 
ality development accompanies a greater degree of experience in 
physical education activities Comparing ten superior and ten m 
ferL third-grade pupils in motor proficiency. Ranch “d 
concluded that children in the superior g™''P ' 7 '= by Aim 

teachers to be active, popular, ca m, Z- 

operative, whereas children in the inferior group " "’“y '' 
qSently judged as showing negative traits and were more often 

indicated as being shy, '”7vho- type, Bovver "found 

Utilizing a reputation test of tlic Cue the popu- 

that physical ability and strength are • > 

kanty of beys ten to thirteen years of age He found tnat 

physical characterishcs 7 B,ddulph ■' reported that sopho 

stature and good physical ah > ^,|,letic achievement 

more and junior high schcral y 8^ adjustment score on 

test scores showed a significantly g ,n social atl- 

the California Test of “"digrams In study- 

justment as indicated by teachers g ^ adjustment 

Ing Uie relationship of atl.let.c competition and soc 

O.W 

Aclnrvcm.nt in Phriicl Education Admuw Tl,„d CnJo Chit 

°Tin^.o.or E^olroor- 

dren Eihibllmg ,Ex"™\ a (May 1M9) PP 'f- Faelon to 

Eolalion^^^^^^^^ j^LonaUon Uot.rmiy of 
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in junior high school girls. Lareau'" found that those girls who 
made the school team were deferent toward their parents, were 
dominant or leaders, were emotionally stable, active, and e\tro- 
^’e^ted, and were popular. 

Tlie development of skill in sports and games, therefore, is es- 
sential as an entree into social participation for boys. Physical 
prowess is pre-eminent in establishing prestige, and, as such, be- 
comes an important factor in an individual s feelings of confidence 
in himself. The situation is somewhat different for girls, since 
athletic ability is not so primary- a source of gaining social status for 
them. However, it may frequently be an important secondary or 
contributing factor toward successful personal-social relations- Tlie 
contribution of physical education to tlie social acceptability of 
boys and girls is ob\'ious. The physical aclisity program should 
pronde breadth of physical skills for all bo)S and girls, adapted to 
their age and sex. Simple fundamental skills should be taught to all 
children in the elementary grades and continued progressively 
tliroughout the school years, and special help should be given to 
those who need it. 


lieereattonal Efficiency 

Much of the skill instruction in physical education is “education 
through tlie physical," in which participation in physical actiWties 
has for its purpose the development of such qualities as strength, 
stamina, speed, individual and group character traits, and neuro- 
muscular coordination. In preparing for the v^ise use of leisure, how- 
ever, the physical educator leaches skills as ends in themselves—to 
be used as a part of the individual’s avocation. The outcome desired 
is recreational efSciency, or tlie acquisition of skills and their use 
as after-school, after-graduation activities. 

The way leisure hours are spent is a major social and economic 
concern of our society. Recreation is recognized as necessary to 
individual and communitj' well-being. Dewhurst and Klafter^' 
have pointed out that a host of federal, state, and local officials, 
businessmen, promotion men, actors, musicians, thousands of men. 


HelatKwship Between Athlebc CompeUtion and Per- 
^ 

Surl-i, Ameneat Heeds and Resources A Sew 

hurtcy (New ^orfc: The Twentieth Century Fund, 1935), p ZiQ, 
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women boys and girls who worL m public and pnvate places of 
amusement supplj the means lor recreation Recreation is big busi 

Tlie place that recreation occupies m modem life cannot be 
understood iMtIiout consideration of the far reaching sigmlicance of 
leisure The sudden eatension of leKure is the mam reason for die 
new demand for reaeation With material wants satisfied t ere 
IS time for mus.e and art dnmat.es arts and crafts 
games and sports recreation inohides them all Leisure P * 

Le for parlieipabon in such worth rvhde ac tivi ties 
advantagL Bowen and Mitcl.ell'* list three (1) to counteract 
Effects of specialized uorh (2) to offset Ae str- of - ™ en 
vironmenl and (3) to offset die influence of 

The prevention of playground movement m its 

advanced for the promotion of the pnigm resource of 

earl) infanc) Even in fc^orlLs m off the |ob hours is 

war Fun play entertainment Kemhers more ships more 

time gamed on the |ob to turn out more bombers more P 

. If a broad concept inch.dmg man; tjpes of 
Recreation itself is a broad ' , , "d e wise me of 
activities Several school agencie 

leisure " °iVdrnes m the individuals char 

however deal with j^/die maintenance of physical fit 

acler and are an important ,„rcational efficienc) 

ness an essential concomitan recreation the fol 

In the selection of spec.Bc phjsical skills 
lowing factors should be kept m mmcl 

I IJ €iu,i> the participant pleasure 

1 L„io,jme„t The activity should ,,„e to 

so that he will seek opporlun.lies t ^ j „d 

time Frequently ones „r„ally prefers to do tlut 

ent upon Im acquired sU which he p 

which he can do \vell an 
forms poorly 

VoT'f 's Vie at -W <Nev. 

18 Wilbur P Bowen and Eliner 3_^ ,v„,Wcrlen {'Vast nglon 

York A S Barnes and Company 

20 Mark A McCloskey pnntwS ^ 3l7 

DC Un ted States Government JWinns jli 
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Co.n.anion.,.-p.- The aeUvity -ny of 

tl"lVd.esr:« be so.e that can be played 

StsTthose"’tU eir/played alone or with from one * 
companions, such as golf, tennis, smmmmg " 

more nlavers are required, as in softball and volleyball, particip 
tion suffers owing to the difficulty of getting tire larger group 

^*^4 "^Vigor: Tlie age, sex, and physical condition of the particT»o‘ 
should be considered in selecting recreational activities. Hig 
school boys and college men frequently choose vigorous sports, 
such as basketball, touch football, aud baseball. Older men, ho 
ever, require milder activities, especially those that may be aclap 
able in dosage, for example: nine holes of golf today, perhaps eig i - 
een next week. On tlie other hand, activiUes requiring little Phys'“ 
exertion or skill, such as shuffle board, frequently are not challeng- 


ing enough for the majority. ^ r n 

5. Skill' The activity should require shill to perform it satisiac- 
torily. Individuals are more interested when they are learning and 
obtain greater satisfactions when they can note their own improve- 
ment and measure their own attainments. 

6. Compe/iiton; Generally speaking, the activity should be com- 
petitive in nature. Many people, however, prefer hikes in the woods, 
ski trips, nature study, horseback riding, and the like, where com- 
petition is absent. Nevertheless, for most, the oppositive element in 
sports is one of its most intriguing aspects. 

7. Facilities; Facilities for tlie activity should be generally avail- 
able. Obviously, one cannot swim without water or take ski bikes 
without snow. Tlie more generally accepted recreational sports are 
those for which facilities may be found in most communities. 


CuLTuiiAL Potentialities of Physical Education 

Culture has been defined as “training or discipline by which man s 
moral and intellectual nature is clc\atcd ” As indicated m Chapter 1, 
its application in society has been confined traditionally to classical 


318 



IMPORTANCE OF SKILLS AND APPRECIATIONS 

areas ot human thought literature, philosophy, art, music, and tlie 
humanities In tins text a broader defimtion has been given to the 

culture concept for example the extension of "ones stock of appro 

ciations” to include all aspects of livmg that will unprove ones 
understanding and enjoyment of people and events in Ins civiliza 

"°Cozens and Sturapf ” have praduced a scholarly and 
tome on sports in American culture Tlie foUovvmg passage obr 
fully presents tins eulliiral onentation Sports and 
ahoVactuRjes belong with the arts of humanity Such nctivities 
toe ^0^0 basic part of all cultures including all -lal ponp 
“d an historical agel because they 

human expression as and its enemies While 

had Its artists and its amateurs ts ad leren s ^ 

wars sjstems of government, p agu f,,ndamental things have 

gone in the long record of man .. (j,scussing the 

always been present in greater o ^ interesting qnes 

origins of the Olympic gatne , > j j the ntten 

tion 'mat IS die nature of tee „„ fte uorld 

tion and participation of men a fundamental 

every four years and which ran Germany can 

political differences to the eaten Olympiad the Greek 

unite to send a single f,, wherat war with each 
city states shared control of the g contests 

other, and would declare a truce of the Gods 

could be held 

Aesthetic Possibilities . of 

Down through the ages ''j™"” ^f^ucluy been portrayed 
art masterpieces Athletic you ^rfds history none have 

pirticularly m sculpture n exquisitelj formed atli c cs 

equaled the Greeks m and director of pli^i 

In recent times R Tut c PennsyK mia before his t 

cal educatron at Uic U— Begmning wa.h a Egurc 

approached nearest to i 

a s snimpf sr»n. f. 

lean Medical As^oclalian \ol 
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of a sprinter, whose proportions were determined from nearly a 
hundred sprinters, he made statue after statue of young men m 
various athletic actirities, beautiful in form and expressing the full 
“joy of effort" McKenzie had a greater scope of subjects than did 
tlie Greeks centuries ago. Many athletic events today in which great 
grace and beauty of the human body in action are sbo\vn, such as 
diving, skating, pole vaulting, hurdling, and numerous other games 
and sports, were unknONsm to the Greeks. A runner in a relay race, 
a boxer, a shot-putter, a diver, a fliglit of hurdlers, and a team of 
football players massed for an onslaught are some of McKenzies 
subjects. Whether looked upon as studies in anatomy or as charming 
sculptured figures embodying the xagor and beautv’ of youtli, tliey 
are satisfjing.** 

Millions of people today witness innumerable athletic events, 
yet their eyes and minds are trained to see tlie action, the com- 
petitive aspect of the sport, and their thoughts and emotions are 
concerned xsnth whether “tlteir" team xvins. An appreciation of tlie 
beauty of polished, graceful, effortless performance, for its own sake, 
is lost on most. Physical educators can well consider a renewal of 
aesthetic appreciation in presenting the various aspects of their 
programs to boys and girls in the school. Four factors involved in an 
aesthetically perfect performance are noted below: 

1. Bodily proportion; The body should be well proportioned 
physically, should be carried in pleasing posture, and should be 
well-developed and Nigorous. 

2. RJiythm: Body movement in physical action should be grace- 
ful, poised, rhytlimic; the action should be effortless in appearance 
and sjaichronized Avith the movement of others if involved in the 
same mo\ ement. 

3. Precision: Tlie action should be well executed; it must be 
technically correct in its performance. 

4. Color: The surroundings in winch the action takes pkee should 
be appropriate to the activity and. also, pleasing to the eye, un- 
sighUy objects and unhygienic conditions distract from an other- 
wise aestlietic performance. 
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Actmbes rating high in aesthetic contribution are those tint re 
quire the greatest precision of mo\enient, that show the human 
bod> to best advantage, and that necessitate a rh\tlimie, polished 
performance Such actuities as Uie following therefore, an. ratwl 
high in aesthetic salues \anous art forms of the dance, hcaw 
apparatus, dinng, track and field, fencing, slomg ardier>, free exer- 
cise, skating, and tumbling 


Contemporary Interest 

Sports and games liase become an intcgnl part of llie gnat 
American scene From the largest metropolitan centers to I'"- 
est rural communities, men and uomen pirticipa c in 
Tt aU Torts from the professional baseball footbal am boring 
lots to the purely amLur sar man football 
of the small bamlcts of the nation, men and ' “ 
contests The scone is a colorful »"Vn' ”^' 0 nfb Tms^ T 

sports news and conduct plaj b p > . . tlie snorts sec* 

m^n> of the great atldotic ccn..« or cr_^ 
tion in newspapers is a rogula , 

porters are engaged to ,,,.ewang tl.c higl.hghls 

age, the moxae news reels dcxolc space 

of man> of the outstanding contests , conccmnl witl« ae- 

Although plqsical educators tluj il«i sliould 

tuity and with encouraging peop c P^ccllcut iierfonnaiice. 

dcrclop good spectators j,|l|„ili,es of tl.c 

to understand the nilcs, » conrtrsc Intclligcntlr on alli- 

officials position in llicse contests. rd„„ 

letic subjects, tberefore, becomes a 

tion program and eonstitiites a ptoc of tl.c 

present cla> civahzation « .nirrrst" arc tho^e given the 

Actiritles Ingli m tbe i.„*,dcast on the m b ■ 

greatest corcrago in tbe j jliose "Ineb ''miiible 

Ld telcMScd rratli Pcal«< 7^,,all ludittaH Inr 

interesting «""‘^”’'“ons Tims. ,j.) icr 

ing, golf, ICC hockcv, and rac 
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History ami Literature 

As indicated above, athletes were portrayed in early Greek 
sculpture. Athletic contests were also described in the Greek litera- 
ture of that time. For example, in Homer’s Iliad, several athletic 
events were contested at the funeral of Patroclus, over which Achil- 
les presided, including cliariot races, boxing, wTCstling, fool races, 
spear fights, weight-throwing, archery, and spear-throwing for 
distance. Even in Homer’s stor\', one contestant in the chariot race 
fouled another, causing considerable discussion about Ins disqualifi- 
cation. Some time later, in Homers Odtjssctj, an interesting contest 
took place. Odysseus, after being provoked by Leodamus: 

“. . . sprang and seized a discus larger than the rest and tliick, 
heavier by not a little than those which the Phaeacians were using 
for themselves. This u ith a twist he sent from his stout hand. Tlie 
stone hummed as it went; down to the ground crouched the 
Phaeacian oarsmen, notable men at sea, at the stones cast. Past all 
the marks it flew, s\sift speeding from his hand.” 

Both ancient and medieval literary' masterpieces have included 
descriptions of athletic events, for example: archcr>' contests in 
Robin Hood, jousting in Icanhoc, and fencing in The Three Mus~ 
keteers. Modem literature is no exception. Many books have been 
WTitten and many moving pictures have been filmed cither wdth 
atliletics as their background or with athletic contests occupying 
important places in the plot. 

Dancing, also, is a part of the physical education program and 
occupies an important place in the cultural contributions of this 
field. Dancing has its roots in tlie very origins of civilization: por- 
traying the customs and emotions of primitive man and ciWlized 
man alike. It lias been recognized as an art form through the ages. 
Folk dances, taught by physical educators, also include a presenta- 
tion of the origins and purposes of the dance in its native land, mtli 
a discussion of the customs of the people and a display of tlie cos- 
tumes worn. 

Under “History and Literature ” activiUes with high ratings have 
their origin in antiquity, are mentioned prominently in ancient, 
medieval, and modem literature, and are among the ^rly actudties 
included in the ph>sical education programs of the United States 
and other countries. Thus, the following are particularly important: 
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archery, track and field, dance, boxing, westhng, fencing, and 
stunts and tumbling 


Measuhement 

As m all measurement, tests of recreational competency and of 
cultural appreciations are made for the purpose of determining 
status and measuring improvement A large niunber of tests are 
available, many of them presented in the nest chapter T«‘s d 
signed to measure knowledge of rules, tecljmqi.es, and * ta'eg of 
various physical education aetivil.es Imve 

appear in Chapter 15 Unfortunately, however, tests of P 

meca ion in physical educaUon are eompamtively nndevelopel 
The Cited rTim^ber that are avadable. however, also appear m 
Chapter 15 

Selected Refeiiences 

. 1 w TV vfiichel) The Theory of Orgamsed Tlarj 

Bowen, Wilbur P, and Elmer D ’ .023 

New York A S BarnM and ! s,,„rts m Amncort Life Chi 

Cozens Frederick W S'- ' 

cvgo University 0 (Cliicn 8 oP'^J”’;'.„ „,„e, 4 Nem Snrvei/ New 

DewhiiLandAssociates „ 

York The Twentieth Cmtiiry Fnnd lOJ^ P ^^^,,, phdadelphia 

Hussey, Chmtopher R, R P »'‘ ^ 

2 (Februiry 1W4) 
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CHAPTER FOURTEEN 


Skill Tests 


In discussing tlie importance of skills in the preceding chapter, it 
was pointed out that the learning of desirable skills is the ver>’ 
foundation of physical education. It is tiirouglj the development of 
skills and subsequent practice in llicm that physical educators real- 
ize their objectives. Accomplished performance in skills provides 
incentive for tlicir contimiancc. Without suilicienl skill for satis- 
factory participation in physical activities, the physical benefits 
from vigorous strength and endurance activities, the social values 
from group activities and team sports, the pcrsonahsocial compe- 
tence from skill in any socially accepted activity, the recreational 
competence from activities of value for leisure time, and the appre- 
ciation of skilled performance wherever observed, arc not realized. 
In fact, skill in physical activities is essential for the well-integrated 
personality. To evaluate status and progress in the acquisition of 
skills, therefore, is an important phase of measurement in physical 
education. 

Actually, skill testing accomplishes three major purposes in physi- 
cal education, as follows: 

1. The achievement and progress made by pupils in the various 
activities included in the program may be determined, thus evaluat- 
ing die progress of each pupil and increasing his interest in the pro- 
gram. 

2. Pupils may be classified according to levels of ability in each 
activity. Groups in specific sports may also be equated for class and 
intramural competition. 
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3 Progress toward educational objectives may be measured In 
die area of sUl tests tins is especially true of the recreational ob 
jectiie, where the learning of specific acUuUes becomes an end in 

Itself And too, in physical education programs calling for 'minimum 

standards" in activibes high in recreational content, achievement 
levels may be established in terms of skill test scores 

Well constructed skill tests are not available for all the manv 
actiMties of physical educahon However, considerable progress 
has been mad" L the proper construction of such 
areas A number of these tests will be presented in tins chapter 

Abciieiiy 

The most outstanding work m this 
Hyde, Chairman of the Committee on ^ ^ pf physical 

ment m Archery of the National f ^^^^Suhed with 

Education for College Worn™ In li J;,,„evement for college 
the assistance of F W Cozens si ^ ^ arcliery 

women in the Columbia Round a ^ 

competition The shooting « m the foUoxsmg orUer 
1st ranee 24 arrokvs shot at 50 yar^ 

S;5 s=si::K* 

Eueniml DirecUam for AitmmMrme ""d ScormS ' 

1 Standard 48 inch targe, faces shaU be used, sc placed 

center of the gold is 4 feet from I le g end 

2 Arrows shall be shot m ends ol 6 arrows 

only bemg allowed /“““e completed on the same day, 

3 The entire round need not leled at each session 

however, at least one distance ' ^ s, Black, 3, W hue, 

4 The target values are GoU- • ■ 

1, outside of white or missing arjb l„t the 

'S An arrow cutting two “I® through, the seor 

inner one, an arrow * gj one hit and 5 m xaln^^ 

mg face of tlie target s a , 
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Scoring Tables for Columbia Rounrf * 

The archery achievement scale, appearing in Table XLI of Appen- 
dix B, consists of three parts, as follows: 

L Scale for Srst Colombia Bound shot by a student. Before ad- 
ministering this round, the beginning student should be permitte 
a minimum of practice, 120 arrows at each distance being suggeste 
as sufficient. 

2. Scale for total score made in the Columbia Round after an un- 
limited amount of practice in (he event. This scale would normally 
be used toward the end of the archery season to determine the stu- 
dent’s achievement in the activity. 

3. Three separate scales for each of the distances included in the 
round, to be used during any practice period when 24 arrows arc 
shot at one of the three distances. As this part of tlie scale was con- 
structed from the final or higliest Columbia Round scores, the 
achievement level for beginners wU naturally fall relatively low on 
the scale. 


Badminton' 

French Badminton Test. French’ constructed a satisfactory bad- 
minton test for women (and restudied it with Stalter *). It contains 
two elements: a serve test and a clear test. Reliability coefficients 
ranging from .77 to .98 were obtained. For validity, a correlation of 
.85 was obtained in a preliminary study beriveen the test and a 
combination of subjective estimates and standings in tournament 
play. 

The Serve Test. The subject serves 20 birds at the target dia- 
grammed below and described as follows: (a) A clothesline rope 
is stretched 20 inches directly above the net and parallel to it. (b) 
A series of four arcs is drawm within the ri^t service court at dis- 
tances of 22 inches, 30 inches, 38 inches, and 46 inches from the 
intersection point of tlie short service line and the center line (tlie 


. . * Achievement Scale m Archeiy," Hcjcarch Quarterly , Vol VIII, 

.Vo 2 C^fay 1937). p 109 v y. 

’ '1 Gladys Scott. “Achiesement Examinations m Badminton,” Research Ouarterltj, 
Vol MI. No 2 (May 1941), p 242. 

< Esther FrCTch and Esclyn Stalter. “Study of Skill Tests in Badminton for Col* 
Jege Women, Research Quarierty, Vol XX. No 3 (October 1^9), p 257. 
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Figure 14 1 Target lor the Serve Test (Bidmmton) 


use of different colored lines helps in scoring) Sconiig zero is ro 
corded for each trial tliat fails to go between tlie rope ind tlio net or 
that fails to land in the service court for the doubles game Score 
each of tlie otller birds as sliowai in Figure H 1 Any bud landing on 
a line dividing two scoring areas shall receive the Inglior score T he 
score of the entire test is the total of 20 Inals Illegal serves shall he 


repeated 

The Clear Test The subject returns a sene attempting to score 
on the target shown in Figure 14 2 and described as fo lows n A 
clothesline* rope is stretched across die door 

and parallel to it 8 feet from the floor W "“i” 

markings are made (1) A line across . j , 5 

net than Uie rear service line m the doubles game (2) A 
across tlie court 2 feet 
farther from the net than i 
the rear service line m | 
the singles game The 
subject stands between i 
the two squire marks X I 

andl,\vhich are 2 inches | 

square and located U hr Hr cleat Ten 

feet from the net mo u ^ (Badminton) 

feet from the center line 

The sen ice shall be center line on 

made from the intersection of Oie «« cnoi^h 

the target side of the net the i squares before it touche* 

force to carr> it to the line bertsera rna) move aho»t a* 

the floor As soon as the bud 'l tint fails m go 

she washes Scoring A zero is ^ Score each of the 

over the rope or that fads to land on the g 
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other birds as shotvn in the diagram. Any bird landing m a line 
dividing two scoring areas shall receive the higher score. The score 
on tire entire test is the total of 20 trials. If the stroke is “earned or 
“slung ” it is considered a foul, and the trial is repeated. 

The following grading plan for the badminton skill test has been 
proposed by the committee; 

Beginners Advanced 

A 115-145 A 170-180 

B 85-114 B 110-169 

G 40-84 C 55-109 

D 15-39 D 25-54 

Fd 0-14 Fd 0-24 

A T-score scale was also presented and appears in Scott’s report 
This scale may be found useful in cliecldng improvement and in mo- 
tivating performance. ^ 

Locl^/iarf-McP/icrson Badminton Test. Locldiart and McPherson 
proposed a badminton test for college women, which consists of 
volle>ing a shuttlecock against a wall. While intended for college 
women, Mathews * has reported tliat it is equally satisfactory for 
college men. In tlie validation of the test, the originators obtained 
tlie following correlations: .71 between the test results and the eval- 
uation of badminton playing ability by tliree e:q)erienced judges, 
and .60 between the test results and percentage of total games won 
in a round-robin badminton tournament. The test-retest reliability 
correlation for the volleying test was .90. 

Tlie follovvnng wall and court markings are needed for this test: 
Wall markings: An unobstructed wall space at least 10 feet high and 
10 feet wide is needed; across tliis space a one-inch net line is 
marked 5 feet above and parallel to the floor. Floor markings; Two 
floor lines parallel to the wall are necessary'; a starting line is drawn 
61^ feet from the wall and a restraining line is drawn 3 feet from the 
wall. Other items of equipment needed are a badminton racket, 
shuttlecock, stop w’atch, and score sheets. 

To start the test, the subject stands beliind the starting line with 
a badminton racquet in one hand and a shuttlecock in the other; 

SAfleene Lockhart and Frances A McPherson, ‘The Deselopmenl of a Test of 
Badminton Pla>mg Ability," Research Quarterli/. VoL XX, No 4 (December 1949), 
p 402 

'Donald K. Malheu-s, Measurement m Physical Education (Philadelphia W B. 
Saunders Compan>, 1958), p 158 
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on the sign'll to start she serves the simttlecoch against the wall 
aboie the net line The shuttlecock is volleyed against the wall as 
manj times 'is possible in 30 seconds The score is the number of 
hits m'lde on or abo\e the net Ime without crossing tlie restraining 
line in imkng the play It the sImtUecock is missed the player 
must retries 0 it and put it back in play ivitli a serve from behind 

the St irting line , 

The score is the total mimher ot legal hits made on or ahose the 
net line in the time allossed T scales for college “““/PPe” 
in the reference Hosseser any physical educator using H'e > 
easily construct scales of his or her osvn in accordance svilh iiistrac 
tions in Appendix A 


Baseball 

Wardlasv ' suggested a regulation baseball test com.stmg of the 
follosung eletnf s (1) cop-]-" reSJfis^re 
field throsv (3) ba tii.g "f” "XJi.y and reliability eo 

constructed for eich element of tl e 

efficients howeicr were not ^ ,s limited 

Rodgers and Heath * “ “a rel'ab’'d> 

to fifth and sistli grade boys The v X(y,„g pupils in situations 

battery hosseser '''“■p"' ^‘’J VuU ability is desired or m making 

svhere an accurate measure of so , p,ls allhoiigh the 

important judgments concetni g „|,ubs Tlie test elements 

battery may be used to to*-™"'' fo' accuracy (2) batting 
include the follosving (1) softball P , ^ ( 5 ) )„( and run 

(3) catcliiiig fly halls (^) aatchingg , p (.lassificatioii plan 

Lkon Test Kelson Mias prupused P baseball e^^^ 

for boys His subjects svere J^Baseliall Program at Las Vegas 
pated in the 1931 Little Leagu ability consisted of a com 

Lsv Mesieo His ’’XX," s Uonal hatting averages 

posile of the follosving baseball qualit e _ _ 

and the evaluation by 12 lodges o£ distance 

t » /M..V York CUrlcs Serbners 

' Cl arte D ssardlaw r «' ^ „1 

J-r^t ‘’c^Uer. 

temlclEcai.dSl.llT«U nPlavy p artrrl/ 

4 (December 1931) s, nassficton Pk»° ^ 

9 Robert E KeUon ^ 

Vol VXIV No 3 (October 19^3) P 3^ 
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catching of fly balls, and fielding ground balls. A correlation of .85 
was obtained between this composite criterion and the distance me 
boys could throw a baseball. Multiple correlations involving other 
tests did not appreciably increase the amount of this correlation. 

Directions for administering the baseball distance throw '"’h ^ 
follows; Lines, five feet apart, are marhed oil from 50 feet to 200 
feet beyond a starting line. Scorers arc stationed on the lines 2o 
feet apart. The subjects are permitted a run before throwing, but 
are not allowed to cross the starting line. Using Little League base- 
balls, the score is the best throw in feet of three trials. Tlie follow- 
ing scoring plan is presented by Kelson: 


C/a«j^caffon 

Superior ability 
Above average ability 
Average ability 
Below average ability 
Inferior ability 


Distance of Throw 

177 feet and over 
145 to 176 feet 
113 to 144 feet 
80 to 112 feet 
79 feet and under 


Basketball 

The number of basketball tests for both boys and girls that have 
been proposed exceeds that for any other athletic activity. As with 
skill tests for other physical education activities, the majority of 
these are based upon the opinions of their authors, unsubstantiated 
by scientific evidence. 

Basketball Test for Boys 

A number of fairly satisfactory basketball tests exist for use in 
boys’ physical education programs. Edgren was the first to present 
such a test based upon statistical analysis, although his report does 
not give reliability coefficients. A validity coefficient of 77, how- 
ever, was obtained between the test battery and a subjective rating 
of the performance of players. Lehsten” developed a five-item 
basketball battery composed of dodging run, 40-foot dash, baskets 
per minute, wall bounce, and vertical jump. This test is well related 
(approximately .80) with subjective ratings of basketball ability- 


>0 H D Edgren, "An Expenment In the Testing of Ability and Progress in Basket- 
ball, Research QuarterJu. Vol 111, No 1 (March 1932), p 159 

“Nelson Lelisten, "A Measure of Basketball Skills m High School Boys.” The 
Fhijsical Educator, Vol V, No 5 (December 1948), p 103 
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Sclle scores for the individual items and the total batter> are avail 
able in the reference 

Johnson Tests Another well constmeted bashetball test was pro 
posed bj Johnson ' who experimented with 19 tests checlang each 
for validitv and reliability Two batteries of tests were finallj pro- 
posed to measure the following (1) basUtball abihty composed 
of tlirce test items field goal speed test basletball tlnrow for acen 
racj, and dribble (2) polevtud basketball ahhnj composed of 
four test Items none of wliicb requires ball handling footworl 
jiimp and reach dodging run L “ a 

irlio battery reliability and validity for the ^ 

88 respectivelj for the potenbal abdity test 93 ^ 

tively Liiidual items 

“:f;im'bS"'oaIt;on dividing all his sub, acts into two 

Test foIIo\%s 

1 MtUoal speed test "^'^tts^bel^m 

position he desires the sub)eet 

30 seconds One point is la,ge, ,s a series of rectan 

2 Basketball throw for accuracy J 

glcs of various sizes arranged one y^ches 40 inches b> 25 

sions being as follows , ,s l^mg on the wall 

inches and 20 niches by 10 me ' , pos,t,on the bottom 

with the length of tlie rectang e i [g„ mals from a 

being 14 inches from the flwr Th Seoj- 

distance of 40 feet using either the n „,adle rectangle 

mg 3 points inner rectangle and me z 

and Ime and 1 point outer rectang j., a 

3 Dribble Four hurdles are pla^ m » m ,,, 

distance of 12 feet from the (which is sm feet 

subject starts from one end o i,uniles and back to tlie other 
long) dribbles around • number of zones passed m 30 

end of the starting hne Seoring 

seconds as shown in 

M r-. T«t Basletball for High School Boj-s " 

1 L Will am Johnson e„5ty of Io»» 33I 

published master s tliesis State Uo 331 
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^10^ 

9 

ngure 14.3. Diagram of the Zones for Dribble Test. 

The tliree tests are scored as a hatter^’ by adding the three ob- 
tained scores. The total score range was 16 to 68, with the median 

Knox Basketball Test. Robert Knox” has developed a baslvCtbali 
battery composed of speed dribble, wall bounce, dribble-shoot, an 
“penny-cup" tests. Reliability coefficients for various test 
ranged from .58 to .90, for the total battery the coefficient was .88. 
The criterion for validating the test was success in making a ten- 
man high-school varsity basketball squad competing in an Oregon 
district tournament. Three divisions of basketball ability, nonplnV" 
ers, substitutes, and first-team members, were compared at eight 
“B” league high schools composing the district organization. Hi® 
tests were given to all boys in these schools during the second week 
after regular basketball practice had started. 

The results of the study are as follows: (1) There was 89 per cent 
agreement between the results of the basketball test and squad 
membership for tournament play; and 81 per cent agreement 
membership on tlie first team. (2) The six members of the “all-star^ 
team achieved total scores on the lest tliat were not reached by 9^ 
per cent of the 254 boys included in the study. (3) Of the 24 mem- 
bers of die Eugene high-school basketball squad, the total scores 
obtained on the test agreed with the eventual selection of players 
taken to tlie Oregon State Tournament in five out of seven cases as 
to squad membership and five out of five cases as to membership on 
the first team. 

Scoring of the test is accomplished by adding together directly 
the scores made on the four tests. The score in each mstance is the 
•number of seconds required to complete the test The probable 
range of initial scores before extensive coaching and practice is 

” Robert D. Knox, “Basketball Abdity Tests," Scholastic Coach Vol XVII, No 3 
(March 1947), p 45. 
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from 3-1 to 5S, low scores ftre tlic belter scores Directions for ad 
ministering tlic test items follow 

1 Spced-dri/ifc/r test r<it.r cl nrs m ptwed 

Hrst one h 20 feet from the startini; Ime and the j 

Tlic suhiect dnl blci around tl c chnirs -is m t1 e Johnson dr bble lest 

2 \t nl/ bounce lest Tl e s -biecl Hands ssith ^oes 

t . ,n Tl.. rtivtiri nf ihe lest is to ascertnin hosv Jong :t win ‘^Ke 

[:™ m .1.. .«=-> »■« “•> ■> 

3 <c„ r,™ , 

S'S«SKi43P« 

dnbblrs back nrm.nd the 5 “signal Ime eigl t feel 

-1 renmyn/pfril \ 20 foot course » , t-w ^hite and red, rcspectisely 

(rom ll.r .la.t Tl.r^ ""."r.U fomi. Vm, (20 tool mwl) The subicct 
are plactnl fivx fcil ap"'^ l|,c5 aips and with a 

slrndi Ix-liiml the starting ,"-p i. p,^ots and races toward the 
pmn> m bli hind at *1*^ tester cilN out one of the cup 
ojpi as Ik iTOSses the s.gnn hno the «teT^ designated The 

colors the »iibi«l must tunc representing the score 

list is repealed fnirUtnis the lutiUhpsounmc i 

II i *i./v VnoT test to equil® students for 
Gliiir^ aiul I’ctcrwn iis«l nhvsicil ediinlion service 
inslctlnll tcinis sMlliin timvtrsi > j ^ j .ery close 

cKsscs The cornpchho,. scores on (he bns 

Thi-y nlso obniniil n Lnnis scored in competi 

bcllnll test md the lofil P"'"'' Vndrain.stered the Knox 
lion tbrouKboiit (be course Gbn« nainillon 

lost ctrlv In ibe snson to n > ) boys on the lest 

Cits, Clbfornn Se.aitccn of *> ' J ^isVclball tcims, the five 
nndc etber the rnrsil) or pinior carat ,„„„y fonned the 

bms sMtb the bigbcsl scores on the 

starting lineup on H'O 'TfS'^ „j„,„.s,ered the Knox lest to 

nojd, McCtcbrcn, and Mag varsity basbet 

42 candidates for the U""'™’* gg was obtained between 

ball stpiad A =c''f’ correln who were esen 

scores on the test and bowmer. between test 

tinll) cut from the squad Tire co 

^ Qjegon informal report 1956 

» Don Clines and Kny J^^Ckcember 9 , Predict \e Abil V 

ifta>rresp<)ndincc from C°n ® ^ and! P.'V ®,Qryi ^o 3 (October 

..Cl,n.,dA !!«>■' J,rT„t jSSixl. O"""'" " 

of « ScIccIkI BaiUtball T»t w ^ 

195?) j> 30-1 
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scores and the coach’s ratings of each squad members bashethall 
ability were low 

Sfroijp Baslethall Test Stroup” used ibe scores made ^ 
peting teams as a criterion for validating bis basketball skill test 
The subjects were 121 students enrolled in college physical educa- 
tion service courses Each time their class met, they were random v 
placed on basketball teams, 82 such teams were formed throughout 
the study These teams placed a total of 41 ten-minute basketba 
games At the end of this competition, they were given tests of goa 
shooting, wall passing, and dribbling Approximately 84 per cent 
of the games were won by the team with the high skill score aver- 
age 

Descriptions of the techniques used in administering the three 
items of the Stroup test are as follows 

1 Goal shooting Starting at any position on the floor, tlie sub 
ject shoots as many baskets as possible m one minute, rctnev mg the 
ball each time himself 

2 Wall passing The subject stands behind a line si\ feet from a 
wall and passes the ball against the wall as many times as possible 
m one minute A pass is not counted if the ball is batted instead of 
caught and passed and if the subject moves over tbe restraining 
line when making a pass 

3 Dribbling Tlie subject dribbles alternately to the left and 
right of bottles placed in a hne 15 feet apart for a 90 foot distance, 
circles the end bottle each tune, and continues for one minute A 
miss IS counted if a bottle is knocked over or if the bottle is not 
passed on the proper side The score is the number of bottles prop 
erly passed in the lime limit 

Each subject s raw scores for the three items are converted to 
scale scores, which are then averaged to obtain his basketball skill 
score Stroups table for this conversion appears in Appendix B, 
Table XLII 


Basheiball Tests for Girls 

In the womens field, Young and Moser’® have constructed a 


Results as a Cntenon for Validating Basketball Skill 
Research Qucrierhj VcA XXVl No 3 (October 1935) p 333 

r w Helen Moser. A Short Battery of Tests to Measure Play 

tag^Abihty in Womens Basketball Retearch Quarterly Vol V, No 2 (May 1934): 
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satisfactory test of basketball ability Tlieir battery is composed 
of (1) wall bouncing speed test (2) accuracy tlirow at a moving 
target (3) free pimp (4) Edgren ball handlmg test and (3) 

bounce and shoot The test has a validity coefficient of 86 uitlirat 
mgs by expert judges of each players ability m a game situation as 
the criterion measure Schwartz” has worked out a battery of has 
ketball tests for high school girls validatmg them tlirough critical 
analysis by experts and has constructed scoring tables for each ele 
ment of the test Validity and reliability coefficients are not given 
in the report Colvin Glassovv and Selivvartz have also con 
structed a test vvliieh includes live items will, sahsfaetory rehab. I ty 
coefficients A validity coefficient of 66 is given for diree of the 
tests the best combination lliat the autliors found 
Le,Uch Test In a factor analysis study of the primary 

of selected basketball tests for college women j 

factors to be basic tor tl esc tests basketball motor abfaty jeed 
ball handling involving passing accuracy ^ 

dling involving accuracvin goal sliootmg half 

SIS tlie following three tests J ^ scales on tliese tests 

minute shooting and push , cmdies and Research 

have beerr constructed by the T n hi 

Committee of the Midwest Assoemtion of College 

ical EduciUon for Women basketball tests 

Directions for adm.nistermg die Uiree worn 

are as follows 

1 Bounce end Shoot Two »dl"^^ 

a with the apex at tl e middk ,|,e 

and extending at 45 degree ang dotted 1 iie 

court A 24 inch solid hire is j and 30 inches to the 

and at right angles to them One foot belun 


‘-r'turj » vJ'vn; no’ ' 


.nswrlnZ Adi-™"- 


seZ irshlCf irr'ni™"' e™-' 

" "L, B Gl«or..A''o™Jj”'S„?Sr’SrPj 

Ed cat on (PhilaOelp>i a W componenis ^irniverstv l9o2. 

I AVI LeJeh •n'oJrS.Sj dSo'oo loto ^'ScTlwIl SHK l« 
lege Women” \J crocard^ "\chc em««t So. 4 {Dec«n 

"-Wlma K Mdler Chamnan Vol XX\ 

Women Phys cal Edacat on Ma o” 
brr 1954) p 450 
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outside of tlie 18-foot lines. 18-inch lines are draum; at each of 
these, forward legs toncliing the line, a chair is located and a basket 

ball is placed on it. . t v of 

In talcing the test, the subject starts behind the 24-inch line 
the right of the basket. At the signal, she picks up the ball from the 
chair, bounces it once, shoots for the basket, recovers the rebound, 
and passes tlie ball to a catcher behind the cliair from which she 
got the ball (the catcher replaces the ball on the chair). She then 
runs to the chair on the left side and repeats as before. Tins per- 
formance is continued, alternating live times on each side. Each 
bounce must start from behind a 24'mch line. Fouls consist of rxin- 
ning witli the ball, double bouncing, and failure to start each time 
at the 24-inch line. Tlie test terminates when the subject has re- 
trieved the ball after the tenth shot at the basket. In scoring, the 


subject receives rivo scores, as follows: 

a. Time Score; Time is taken to the nearest tenth of a second 
from the starting signal until the girl has caught or retrieved the 
hall following the tenth attempted shot at the basket; one second 
is added to this time for each foul committed. 

b. Accuracy Score: Two points are awarded for each basket made, 
one point for hitting the rim but not making the basket, and no 
point for missing both the basket and the rim. 

2. Half-Minute Shooting. Starling at any position she chooses 
on the court, the subject shoots as many baskets as possible in 30 
seconds. If the ball has left her hands at the end of 30 seconds, the 
basket counts if made. The score is the largest number of baskets 
made in two trials. 


3. Push-Pass. A tliree-ring concentric target is drawn on the wall, 
with the lower edge of tlie outer ring 24 inches from tlie floor; one- 
half-inch lines are used and are included within the diameter of 
each circle. Tlie radii for tlie rings are: inner ring, 10 inches; middle 
ring, 20 inches; outer ring, 30 inches. The contestant stands behind 
a restraining line 10 feet from the wall. Tlie test consists in passing 
a basketball with a hvo-hand chest pass to tlie target, recovering 
the pass, and continuing to pass for 30 seconds. All passes must be 
made from behind the restraining line. The subject is scored 5, 3, 
and 1 for hitting within the inner, middle, and outer circles respec- 
tively. Line hits are counted for the inner circle area. 
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Borleske "> has proposed a test designed to measure abdity to 
play touch football composed of five items as follows (1) forward 
pass for distance (2) catching tonrard passes (3) punting for 
distance, (4) 50 yard dash carrying die ball and (5) 
defense In constructing die test Borteke espenmented ndh 8 
mdiiadual obieclive tests obtaining a validity coefflcient of 8o i uth 
the opinion of experts using a check sheet for sub,ectiiel} rat g 
performance The battery of five tests finally selected 
Ln of 93 with the larger objective battery o which ll'® <5™ 
were a part A short battery of diree tests (fonvard pas for dis 
tanee pLtmg for distance and 50 yard dash iv.tli the ball) corre- 
lated 88 with ^ f ,o„d, football tests is given 

quired for its administraUon 

1 For.nrrf pass for f “If, ubiectrcTn 

five yards -ind with ^ J From oue to six pairs of 

throw in pairs from both together 

passers depending on tlie wi ^ ground when 

Lch passer checks the spot Uie nearest >-ard 

his partner throws and arming up for one 

Each participant mab is counted Each throw 

minute The best throw of the ti.rre ma 

must be preceded by „,',/d.„a„ce is exeeuled in much 

2 Pont for dntaoce Tl'« If described above the punters 

the same way as the pis „ ,,Ilo„ed three trials the punt 

working in pairs each P™‘“ ball must be kicked 

being preceded by '' g ,l,c center pass 

within two seconds after f , -pbe subiect starts on 

3 RimningsImighMirnp ''’Imt fivTyfds back of center and 

snap of ball by emter from a ^ 3„d cames it 

l:;ryttfl"rant » distance of 50 vnrds running . 

-1 rrrdenA U Co»» 

,ca,di ot the Cotlese Pb,J ““Jj 
Vol Mil NO 2 ('Isy ^ 
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fast as possible. One minute is allo«cd for warm-up. A T-scorc table 
appears in Table XLIIl, Appendix B. 


Golf 


Altbougb tbe game of golf may be considered its oum ^cst lest 
number of attempts have been made to measure t be 
ments involved, especially for indoor use. Tlicse tests usua 1) b 
tlie added advantage of being good practice media. Two 1>T 
tests have been developed: (o) tests in which devices arc use , 
tests in which various shots arc recorded for accurac>' on a targe • 
Clevctt=‘ has proposed empirical indoor tests for accuracy vva i 
the brassie, midiron, mashie. and puller. Although not scientihcaliy 
constructed and lacUng in norms, these tests have sufficient interest 
and practical value to warrant brief descriptions. 


1-2. Brflsric and midiron tests. Tlicsc tests arc given in a wge- 
Tlie target is ten feet square, marked off into 25 areas, each of which 
is 20 inches square, and placed 21 feel from the tee. Tlie point val- 
ues of the various squares are given in Figure 14 4 (a). Balls sinking 
to tlie left of the target are scored higher than those striking 
right (for nght-handed players), as Clevelt maintains that a ba 
which strikes tlie right side of the target would slice, an outstanding 
error in golf. Each individual plays ten shots with the brassie an 
ten w itb the midiron. No prcliminar)’ practice or instruction is per- 
mitted. 

3. Mashie test. The mashie lest is designed to ascertain the indi- 
vidual’s abibty to make a short approach shot to the green. The aj^ 
proach is from 15 feet from the nearest edge of a target, composed 
of gvTnnasium mats, marked off into 25 areas each of vvhicli is foiir 
feet square. The point values of the various squares are given m 
Figure 144 (b). Ten shots are permitted, each being scored accord- 
ing to the spot where the ball lands rather than where it rolls or 
bounces. 

4 Puffing test. The putting test is made on smootli carpets 2< 
inches v\'ide and 20 feet long, securely fastened to the floor. Tlie 
putting line is 15 feet from the “hole.” Fort>'-eight scormg areas, 
each nine inches square, are marked off on the carpet as shown m 


21 MeKm A Qevett, “An Expenmeot m Teaclung Methods of Golf," Research 
QuarterJy, Vol II, Xo 4 (December 1931), p 104 
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='■“« “f ‘>>e hole ore con 
Sidered to be loner m pmnt ^aI^6 than balls that trarel slmhllv 

th?hl -n ' °" f Ml often rolls ,„to 


4 

6 

6 

6 

2 

4 

a 

10 

a 

2 

4 

9 

10 

9 


3 

7 

10 

7 

1 

3 

5 

5 

5 



1 

4 

5 

4 

1 

1 

7 

7 

7 

1 

3 

9 

10 


3 

3 

6 

a 

a 

3 

IJ 

6 


6 

2 


W (W 


HHHI 

D 

D 

D 

a 

Q 

B 

3 

IQ 

IQ 

B 

IB 

Q 

IB 

B 

B 

B 

IHHHI 

D 

D 

Q 

D 

S 

Q 

3 

B 

Q 

3 

Q 

Q 

B 

B 

a 

B| 

nnm 

D 

D 

0 

0 

Q 

3 

3 

3 

Q 

g 

3 

Q 

B< 

Bi 


m 


w 


Figure 14 4 TorgeU (or CkvcUs GoU Test Brass e M dtron Matlw 
and Putting 


Gymnastics 

Little worl^ has been done in measunng general gymnastic ahihty 
except as based upon subjective judgment As form plays such a 
large part tlie construction of objective tests for this activitj is difB 
cult Zvvarg liowever has ^ven excellent suggestions for judging 
competitive gymnastic exercises Ifunsicher and Loben analyzed 

25 Leopold F Zwarg Judging and Evaluat oa of Compel t ve Apparatus for 
Gymnastic Exercises fovnurl of Ileal h and PI /steal Education Vol \I No 1 
(Jinuary I93o) p 23 , 

■‘^Fau} Huns c\er sod Nr vt Lcitn ‘*T1» Obi)ert U/ of Judging at the Nat onal 
CoUegiate Athletic Assoc at on GyronasUc Meet" Researc! QuarterJu Vol VXII 
No 4 (December 19ol) p 423 
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iuagin. of the 19^ 

;:'g^: iSi » - .o. .a ... 

facto. „ndea>a„g Po-Ual ab^ 
g.i^^Ltics and tuntbling. A list of the qualities “f * 

®as des eloped and tests for 15 of those gsmnasts mtl, ” 

tag nere desised. With 22 aetise g,-mnasts at *e U"^r5 ^ 
loL as subjects, a correlation of .79 svas f f '7^, 
of their abihhes by gj-mnastic stren<rth 

ments: (1) thigh circumference divided by height, (-) = 

test, consisHng of chinning, dipping, and thigh flesion; and (3) the 
Burpee (squat-thrust) test for ten seconds. In the strength tes , 
three test items are added together. Tliigh-fleiaon sitangUi is m 
ured by basing the subject hang from stall bars and flex *e >®g 
dngh to a horizontal position as many times as possible. The to 
tag regression equation is used to predict the subject s po en 
g)-mnastio abilits’, PGA (the X-numerals refer to the numbercfl 
variables abo% e) : 

PGA = 35SX, + 260X~ + OSoXa + 13 990 


Han*dbali, 

Only one handball test has been subjected to statistical anahsis 
Cornish** experimented walh the following test items: 30-secon 
\olley, front-wall placement, back-wall placement, power stroke, 
and placement-ser\nce. A correlation of 67 w'as obtained betw een ^ 
combination of tlie 30-second \olley and tlie sen ice-placement tests 
and a criterion measure composed of the total number of points 
scored by each subject minus those scored against him in plavdng --3 
games 


RinTiiM Tests 

ScMTal efforts have been made to measure motor rhvdhms and 
dance. For the most part, however, these have not as vet advanceu 

^Eugene Wettstooe, “Tests for Predicting Pc^enlial Abilitv lo G)Tnn3StJCS 
TirniWmg," HcicanrA Quarterhj, VoL IX, No 4 (December lOiS), p 115 , 

2' CU>ion Comisb, “A Studv of Measurement of Abflit> in Han^all,* Resccfc 
Quarterl'j. VoL XX, Vo 2 (May 1919), p 215 
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to the practical stage Annett” obtained a low correlation of 47 be 
tween the Seashore Rhythm Test and a criterion consisting of erpert 
judgment of sbll in motor rhythm Lemon and Slierbon,’" after 
studying the Seashore Rhvthm Test and others of their own device, 
concluded that tests of this quality more useful to physical educa- 
tion were possible and deserved further studv Slnmbaugh,** utih? 
ing rather complicated procedures and a small mimber of subjects, 
developed an unproved method for measuring rhvthmic motor rc 
sponse 

Over a period of five and one Jialf year? Ashton ® developed a 
gross motor rhythm test using simple movement imlntcd bv the 
student This test consists of tiuw seebons directed walk run. and 
ship, music'll excerpts for improv isafion, deriv cd or conibmcd dance 
steps, m which the step is identified hut the subject initiates the 
movement for polka, waltz, and scholtische Rating scales for the 
sections of tlie test appear m the reference Ashton concluded tint 
the administration of this test had proven feasible and economical 
of time wlien varied forms of dance have to be judged williout tx 
ccssive staff training and with the use of onlv one pcruxl of citss 
time 

In preparing a socnl dancing test. Waglou ” liad a record tran 
scribed for the follow ingrlnlhms waltz, tango slow fox trot, jitter- 
bug, rliumba, and sambi TJie test consists of an evaluation of the 
subject’s ability to perform each of (he Oaucc steps to the recorded 
music The reported objectiv itv coefficient for the test i? 79 

Btnton studied, not only elements of rhythm, but fvclors basic 
to dance movement techniques, including Jolinson type tests Mc- 
Cloy Pliysical Fitness Index, Seashore Senes A Rhvthm Test, Brace 


29T}ion)j* Annrfi “A of Bli>lhn.k. »ntl r«nfonnafice In Molcir 

Rli>aim In Ph)-sical CJucalion Maiors.* Unearch piMrtfrfy \ol IN No. 2 ('Ijv 

IxTnon and Eliwbcth SlKtbon "A Sfmb of RcIufionsJiiiw of Ortjfn 
Vteasiires of Rlijllmw Ab«iti awl VIolw AMjIj la ClrU and Women SupplrmrrM 
io lierearch Qiiarferli/ %, No I f March 1931)» P i, 

W\bn Efllt Shimhauph "The Otjerti^tMcaviircinenl of S In live TeatUnk 

of Toll. Danunglo Unlvenity Wcmuco” n«<wf. ^ (VUfcft 

^'*'’Dudr^Ad>!on “A Grow M<rtor JUirthm T«t.“ Ri-wc/. pu^rtrffy XoLXNfV. 

In 'wU Dance Testidj:" Ri-twroA Ounr-etV 
romt T«hmq..« “ /terearoA Qu^ftrrls, XN. N« 2 (May 19U). P 13T 
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type tests. Motor Rhythm Test, and Static Balance Test. A criterion 
of the judgment of three dance experts, who observed the subjects 
on selected dance movements, was established. Multiple correla- 
tions between .77 and .93, when eorrected for attenuation, were 
reported for five regression equations using various combinations of 
variables found significant in the research. 

Soccer akd Speedball 

Heath and Rodgers liave constructed a soccer lest in wl>ich 
validity is determined and reliability coefficients of the various test 
items are computed. Tlie individual test elements consist of a 
dnbble, a tlirow-in, a place hick for goal, and kicking a rolling balk 
Tliis test is designed for fifth- and sixth-grade boys. Tlie reliability 
of the test batteiy' is between .71 and .74. 

Buchanan®® developed the following speedball tests for high- 
school girls: lift of ball to others, throwing and catching, kick-ups, 
dribbling, and passing. Validit)' coefficients for the various tests 
range from .37 to .88 against a criterion of combined teacher ratings 
of playing ability. Reliabilit)' coefficients are higli; T-scales for each 
test are available. A short battery consisting of the tlirowing and 
catching test plus three times the passing test is suggested for use, 
if testing time is limited. A complete description of the test appears 
in the Scott and French textbook. 

McVonalcl Volleijing Soccer Test. McDonald studied the use 
of vollejing a soccer ball against a backboard as a test of general 
soccer ability. With college men as subjects, he obtained the fol- 
lowing correlations between scores on the test and tlie ratings of 
playing ability by their coaches: .94 for varsity players, .63 for 
junior varsity players, .76 for freshman varsity players, and .83 for 
the combined groups. 

Tlie backboard for the test is 30 feet wide and IV /2 feet high- 
A restraining line is drawn nine feel from the backboard and par- 
allel to it. Three soccer balls are used; one is placed on tlie restrain- 


35 Marjone L. Heath and Elizabeth G Rodgers. “A Study m the Use of Knowl- 
edge and Skil] Tests id Soccer, ” Research Quarterly. Vol HI N'o 4 (December 


36M. Gladjs Scott and Esther French, Ezalualton Jn Physical Education (St 
Louis C Mosby Company, 1950). pp 120-129 
3- Lloyd G. .McDoruId. "The Constiurtion ot a Kicking Skill Test as an Index 
of General Soccer Ability. Unpublished Masters Thesis. Springfield College. 1951- 
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mg line, the other two are located nine feet behind tins line m tlie 
center of tlie area The test consists of licking the soccer ball against 
the backboard as many times as possible m 30 seconds Any t)pe 
kicks ma> be used both ground balls and By balls whicli hit the 
backboard count To count however, all halls must be kicked from 
the ground with the supporting leg behind the restraining line Re 
bounds mi) bo retrieved in any manner including use of the hands 
If a ball is out of control the subject maj pla> ont of the spare 
balls but must bring the ball by use of hands or feet to a position 
at the restraining hoc before lacking against the backboard (no 
penalt) other tlian the lost time in getting the ball m position to 
kick) The score IS the number of legal kicks in the time period the 
best of four trials is recorded 


Swimming 

A largo number of tests have been proposed for testing swim 
tning nhihtj Nfanj of these have been empirically establislied to 
measure various levels of swimming ability beginner inlcrmedi 
ate, and advanced Curcton** has done a great deal of work m this 
area Ins studies were among the early attempts at a scientific 
foundation for swimming 

lleiults Scales Hewitt has done some excellent and very prac- 
tical work in the constniction of swimming acliievemeiit scales for 
men m the anned forces for college men, and for high school boys 
and girls The test items for the various groups are as follows 

1 High school hoys and girls ” time for the 25 yard flutter kick 
while holding a regulation water polo ball time for the 50-yard 
crawl, and number of strokes to cover 25 jairds each with tlie ele 
mentary back side and breast strokes (glide and relaxation tests) 

2 College men ” time for 20 and BSjnrd underwater swims 
distance covered during 15 minute swim for endurance lime for 
25 and 50-yard swims each with the crawl breast and back crawl 
strokes and number of strokes to cover 50 yards each wiUi the ele 


Thomas K C mton Heu- to Teach Suio suing and D Ung (New Vork Asso- 
Hewitt AcWe\ement SctIcs for H gh Scluwl Swmning" Biseosc/ 
Quarierlj Vol XX No 2 (May 1949) p 170 r ii „„ \i n- n^.^arcl 

^ojack E Hewitt Swimnifng Ac) fcvwneirt Scak* for CoUege Mm Researc 

Quarterly Vo) \I\ No 4 (December 1£M8) p 2S2 
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mpnHrv back side, and breast strokes (glide and relaxation tests). 

3. Men in the armed forces : " time for tbe 20- and 
water swims; distance covered during lo-mmute swim for endu 
ance, and number of strokes to cover 50 yards each with element r> 
back, side, and breast strokes (glide and relaxation tests). 

The reliability of the tests at the If f 

was checked with entirely satisfactory results. The 
the various tests ranged from .89 to .93. At these levels, 
of over-all swimming ability were established, "8 .f 

situation of the total accomplishment in all events. Short bat 
of swimming tests to be used for classification purposes were then 
determined. For college men, the 25-yard or 50-yard crawl plus 
three gliding strokes correlated .87 with the criterion; ‘or '“8 
school boys and girls, the side-stroke gliding test correlated .94 witn 
the total score. 

Fox Sioimming Power Test. An objective test of swimming 
for the front crawl and side strokes has been developed by Fox. ' 
Tlie reUability coefficients for the two tests arc .95 and .97 re^ec- 
tively. T'Seores were prepared, based on the performance of college 
women ranging in ability from beginning to advanced swimmers. 
These norms appear in Table XLIV, AppendK B. According to t le 
author, the test promises to be as eifective for the elementar>' back, 
back crawl, and breast strokes. Directions for administering the tes 
follow. . 

A rope approximately 20 feet longer than the wadth of the poo 
is tied at one end to some firm object two feet from one end ^ 
pool; the other end remains free Erectly across the pool. A weigit 
is suspended from the rope at a point half way across the pool, so 
that the rope will drop when the free end is released. Starting at 
the position of the rope, the deck of the pool is marked off in o-foot 
intervals witli adhesive or masking tape; distances from the start 
may be marked on these with waterproof material. 

In taking the test, the rope is pulled taut enougli so that it is 
about a foot under water at tlie point tlie subject is to start. Tlie 
s^vimmer assumes the appropnate floating position for the stroke 

<1 Jack E. Hewitt, “Achievement Scales for Wartime Swimming,” Research Qaar 
terhj. Vol XIV, No 4 (December 1943), p 391 , 

*2\Iaigarrt C. Fox, “Swimming Power Test,” Research Quarterly, Vol XXMU» 
No 3 (October 1957), p 233 
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(i e side Ooat for side strolve fice float for cnwl stroke) and rests 
her feet on the rope wth the malleoh at rope level At the start 
the rope is dropped die swimmer takes five complete strokes with 
glides TJie distance co\ ered for the side stroke is measured from 
tlie rope to tlie position of the ankles at tlie beginning of tlie re 
cover} of the legs for the sixth stroke For the cnwl stroke the 
distance traversed by the swimmer is measured by noting where 
the ankles are at die moment tlie fingers enter the waiter to begin 
the sixth arm cycle The distance measurement is made to the near 
est foot from tlie fii e foot distance markers on tlie deck 


Tevnis 

Dijer Backboard Test A backboard volleyang test of general 
tennis ability has been constructed by Dyer” Tims the test does 
not analyze the various strokes and elements of the game It lias 
been used extensively as a classification de% ice for tennis and as a 
means of determining the progress being made in the game as a 
whole The test consists merely of volleying a tennis ball as rapidly 
as possible against a backboard Directions for admmistenng the 
test are as follow-s 

1 A backboard or wall approximately 10 feet m height and al 
lowing alxjut 15 feet m U'ldt)) for each person taking the test at one 
tune is used A line three inches in width to represent the net is 
drawn across the backboard so llial the top line is three feet from 
the floor 

2 A Tcstraming line five feel from the base of the w all is drawn 
on the floor 

3 Two balls and a racquet are provided for each subject taking 
the test at one time A box containing extra balls about 12 inches 
long 9 inches wide and 3 inches deep w provided and placed on 
the floor at the junction of the restraining line and tlie left side-line 
for right handed players and at the right for left handed players 

4 In starting the test the subject drops tire ball and lets it hit 
the floor once then plays it against Uie wall as rapidly as possible 


« Joanna T Dyer The Backboard Tert f T«ms Abil ty ® 
nesJrcA 0 ^rlerlj VoJ M No 1 (Ma«h 1^) P,®?. ? aiaJch 19^) 

boird Tesl of Tennu Abil ty Besea el Quarietltl Vol IX No 1 (March 1933/ 



SKILL TESTS 

for 30 seconds. Tlicre is no limit to the number of times the ball may 
bounce before it is hit. Also, with the c\ccption of (ho start and 
when a new ball is put into play, the ball need not touch the fltwr 
before being played. Any stroke or combination of strokes may be 
used, but all balls must be played from behind the restraining line. 
The line may be crossed to retrieve balls, but any hits made while in 
such a position do not count. Any number of balls may be used. If 
tlie subject loses control of the ball, she may use the second that was 
supplied to her, after which, if necessar>*, she may lake other balls 
from the box. 

5. Each ball striking the wall on or above tlic net line before the 
end of tlie 30 seconds counts as a hit and scores one point. Tlirce 
trials are given, the final score being the sum of the scores on the 
three trials. 

6. For efficient administration of the lest, divide the group into 
units of four players each, numbered from one to four. Their duties 
are as follows: 

a N'o. 1 taJ.es the test. 

b. No 2 counts the number of balls that strike the wall on or abo^e the 
net Lne 

c. No. 2 checks the number of riolations at the restraining line. 

d. No 4 collects and returns all balls to the bot. 

e. After each person tn llie entire group has had one trial, the test is re- 
peated in the same order, until e\eT>one has had three in all. 

7. Scoring tables for tlie Dyer lest }ia\'e been computed and ap- 
pear in Table XLV of Appendix B. T-score and percentile rank 
norms for this test as applied to w'omen plnsical education students 
have been prepared by Miller, and will be found in her reference.** 

Dyer reported a correlation of .92 behveen scores on her test and 
tlie relati\e positions of the subjects followang round-robin plsy» 
in which each match consisted of 20 points ( the probable equivalent 
of three or four games). Fox *’ obtained a correlation of .53 beriveen 
scores of college women beginning players on the Dyer test and 
subjective ratings of their ability to execute the forehand drive. 


I Tennis Kntmledge and Skill for 
VoL XXIV', No 1 


.."■Jm K. -AcUe.emmt ui imms KootM 

W omen Pb>-sical Education Major Students," Research Quarterlu A 
(March 1953), p 81. 

. ‘f J?- li BaclWd Tat a»d the 

Besmorng Temm Plaje..,- He,e^rch Q^rteAy. 
VoL XXIV, No 1 (March 1953), pi ^ 
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tlie backhand dme and die sene Using a restraining line of SS 
feet (instead of five feci) Koski^* obtained correlation coefficients 
ranging from 51 to 68 between wall nll> results and tournament 
play with college men as subjects He also constructed norms for 
beginning and intermediate levels of tennis abilitv 
An accurate account of the use of the D>cr Tennis Test in a field 
Situation vv'as kept by Leon Doleva when faced with coaching and 
tennis at tVilJiston Academy^ Stvty bojs were tested 
and arranged into three groups the first squad was considered llie 
varsity and had twelve boys the other two groups had tvventj four 
boj s each Ladder tournaments within each group were organized 
and an opportunity was prov ided for boys to change from one group 
to the other on the basis of tennis merit Certain of tl e results were 
reported as follow’s the six boys with the highest test scores became 
the first SIX plajers on tlie scliool team and were never displaced 
die number one man on the test became the number one man on 
the team and only two members from the intermediate group were 
able to advance to the first squad 
Broer Miller Test Brocr and Miller** designed a test to measure 
the ability of college women to place forehand and backliand drives 
into the backcourt area One regulation net is used with a rope 
stretched four feet above the top of the net Special tennis court 
markings arc needed as illustrated m Figure 14 5 
In taking tins test the subject stands behind the baseline 
bounces the hill to 1 erself and attempts to hit it into the hack 9 
feel of the opposite court Fourteen trials are taken each with fore- 
hand and with backl and strokes Each ball is scored 2-4 6-S 6-J 2 
depending upon the area m which it lands as si own m Figure 14 5 
Balls that go over the rope score one half the value of that area in 
which tiiey land If the plajer misses the ball in attempting to strike 
it it IS considered a trial Let balls are taken o\ cr 

Brotr and Miller ol tamed a relialuUty coefficient for tins test of 
SO for both beginning and intermediate tennis p)a)crs The validity 
of tbe test was determined by correlating tlie ratings given tlie 


« Arthur Koski A TerjnJs Wall RaHv Test fo College Vfpn- mto«)Sraph«^ w- 

amon T Shay “An Apr! cal cm of llwr Ojcf Tertnu Te’l “ Jounvl v) llrebh 
o (FI ^calEhcation Vol V\ No 4 fApril I&W) P 273 .c and 

Vfintm R HrrxT an I Donna M e MiBw "'cl 
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Figure 14 5, Court Markings for ForeIiand*Backhand Drive Test. 


subject by various judges willj the subject’s performance on tlie test. 
For the intermediate group, tliis correlation was .85; for the begin- 
ning group, it was .61. Fox reported a correlation of .69 between 
the Dyer and Broer-MiUer tests, witli college women as subjects. 


Table Tennis 

A table-tennis test, patterned after the Dyer tennis test proce- 
dure, has been constructed by Molt and Lockliart.®'’ For the test, 
a table-tennis table is needed, binged in the middle and arranged 
so that one-half of it is propped against a post or wall above and 
perpendicular to the playing surface, so as to serve as a backboard. 
A chalk line is marked on the perpendicular half of the table, six 
inches above the playing surface of the table; a kitchen match box 
IS thuinbtacked to the edge of tlie table and even to its end (place 
on the right side for right-handed players; on the left side for left- 
handed players). A stop watch, table-tennis racket, and three table- 
tennis balls are also necessary. 

The testing procedure is as follows: At the signal “Go,” the player 
drops a ball to the table and rallies it against the perpendicular table 
surface as many times as possible in 30 seconds. Any number of 
bounces on tlie pla>'ing surface are permitted If the player loses 
control of the ball, anoUier may be taken from the match box, 
dropped to the playing surface, and played. Hits on the perpendicu- 


^^Katlunne Fos, op nt 
348 



SLIIX TESTS 


hr surface do not count ,f the bill .s vollcjed ll.e pla,er puls I,er 
free }nnd on the febJe during or mmediately preceding a hit or tlie 
tnll strikes the perpenthcuhr surfice I>clmv the clnlk line The test 
score IS the best score of three trials 


A rcl/alulit) coefficient of 90 for the tlWc tennis biclboird lest 
witli college rsomcn as subjocls ivas obtiined A vilidity coefficient 
of 8-1 IS also reporlctl but the criterion is not pien T sciles for col 
lege \s omen were constructed and appear in Appendu. B Table 


VOLLEYBALL 


Thc Items usii'illv found in volIe>bYll tests include the following 
serving return over net vollejing pissing spiking or killing setup 
incl phying out of the net Frencli and Cooper experimented wiUi 
four test elements repelled volle>s serving set up and pass and 
K cover) from net Tliey fovmd tint the best combinatioa of mens 
tires/or girls in Grades 9 to 12 w is llic serving lest 'uid repelled vol 
leys The validity coefRciont of tins combination with ntings of 
volleyball ability as the criterion wns found to be 81 Bassett Glas 
sow, and Locke ® studied the reliabilitj md validity of two vollej 
ball test Items serving 'ind \olle>mg with college women Relnhil 
it) of the sen mg lest was 84 ^md of the volleyball test 89 Vnliditj 
coefficients using the composite ntmgs of three judges as criterion 
were 79 for the serving test and 51 for the volleying test 
Russell Lange Volleyball Test Russell and Lange®* studied tlie 
two test items recommended by French nnd Cooper serving and 
repeated volleys ns applied to girls m Grades 7 8 and 9 They 
concluded that these tests with slight modifications were idequate 
for use with girls in the junior high school Validity and reliabihty 
ratings were about the same as those reported by Frencli and 
Cooper 

Brief descriptions of the serving and volleying tests as given by 
Russell and Lange are as follows 
Sorting Test Tlie subject serves ten times m a legal manner into 


VI Esther L Frcnc! and Bernice I Cooper “Achevmenl Tests in VoHeybJI 
hr tl gh Sc) no) Girls’* neseareh Quarteilj Vol VUI No 2 (Mvy 1937) p 150 
62GJatl>s Bassett R th Classov and Mat el Locke Shdes m Test ng Volley 
ball Skills pescorci <>«irtcr/i/ \oI Mil No 4 (Decenber 1937) p 60 

MNanm R ssell and El zabetl Lange Adileven ent Tests in V oiteybaW for H fib 
School Girls Rcjcarc? Quarterly Vd M No 4 (December 19^0/ P 33 
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a target on the court across die net. *‘Let” serves are repeated. Spe- 
cial court markings, as showm in Figure 14.6: (1) Chalk line across 
court 5 feet inside and parallel to end line. (2) Chalk line across 


Figure 14.6. Diagram of the Zones for the Serving Test. 

court parallel to and WA feet from tlie line under the net. (3) Chalk 
lines 5 feet inside and parallel to each side line, e-\tending from line 
under tlie net to line ( 1 ) . Each sers'e is scored according to tlie value 
of the target area in which the ball lands, as shown in the diagram. 
A ball landing on a line separating two areas is given the highest 
value. A bail landing on a side or tlie end line scores the value of the 
area adjacent. Trials in which foot faults occur score zero. (This test 
is idcntiral with the one proposed by French and Cooper.) 

Volleying Test. In tliis test, the subject volleys as rapidly as pos- 
sible against a wall. Special court markings are as follows: (1) A 
line 10 feet long marked on tbe svall at net lieiglit, 7 feet 6 inches 
from die floor. (2) A line on the floor opposite tlie wall marking, 10 
fecrt long and 3 feet from the wall. The subject starts tbe volley from 
behind the 3-foot line, with an underhand movement tosses the ball 
to the wail, and then volleys the ball repeatedly against the wall 
above the net line for 30 seconds. The ball may be set up as many 
bmes as desired or necessary; it may be caught and re-started sritl. 
a toss as at the beginning. If the ball gets out of control, it must be 
retrieved byidie subject and put into play at the 3-foot line as at the 
beginning. The score consists of the number of times the bail is 
clearly batted (not tossed) from behind the 3-foot line to tbe wall 
alioi e or on tlie net line. Tile best score of tliree trials sliould be re- 
Mrded. Rest periods between trials should be allowed (In die 
Freneb-Cooper volleying test, each Inal is for 15 seconds and a 
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total of 10 trials is completed b> each subject tlie score for t]ie test 
being the sum of the five best tnals ) Russell and Lange have ako 
provided scoring hbles for tl ese two tests applied to junior high 
schoolgirls as sJiouTi ID Table \LMI Appendiv B 
Brady VoVeyhall Test A volle>ing test his been proposed b> 
Bndv®' as a measure of general volleyball playing ability for col 
lego men In tins test a simple target is marked on a smooth side 
vva)) consisting of a horizontal cl alk Ime 5 feet long and II feet 
6 inches from tiie floor vertical lines are extended upward tovard 
the ceiling at the ends of the horizontal line In the test the subject 
stands where Ic wishes and throws the ball against tlit wall he 
then volleys it as many times as possible m one minute Only legal 
volleys vre counted le they must be volleys not thrown balls 
and they must hit the w all withm tl e boimdanes of tl e target If 
the ball is caught or gets out of control it is started again as at the 
beginning of the test 

A reliabihtj coefficient of 93 was found between repeated tests 
by tlie subjects during the same testmg penod For validity a co- 
efficient of 86 IS reported between scores on tl e lest and the com 
bmed subjective judgment of fotu' qualified observers 

IniiEVEMENT Scales 


The CoseitM Settles 

Cozens and associates have dcveloperl a large number of achieve- 
ment scales covering all school levels elementary grades tlirough 
college for both boys and girls In eacli instance the pupil is 
classified according to the Cozens Classification Index Scoring 
scales for fl e same events are given separately for each of the das 
sifications Tlie scales are based upon the six sigma score procedure 
wath special corrections devised for events found to give skewed 
distiibufions The various achievement reports with a summary 
of the ev ents included are given below 

1 N P Neilson and Frederick W Cozens Achievement Scales in 
Physical education Actluties for Boys and Girls m Elementary and 
Junior mji Schools il^eyy\ox\ A S Barnes and Company I9M) 
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Thirty-three events for boys and 20 for girls are included: track- 
and-field type, strength items (boys only), and skills of baseball, 
basketball, and soccer. 

2. Frederick W. Cozens, Hazel J. Cubberly, and N. P. Neilson, 
Achfeoemenf Scales in Physical Education Activities for Secondary 
School Girls and College Women (New York: A. S. Barnes and Com- 
pany, 1937). Scales for baseball, basketball, running and soccer test 
items are included for college women, senior-higb-school girls, and 
junior-high-school girls. The jiinior-liigh-school girls also have scales 
for jumping and hopping events. For college women and senior- 
higli-school girls, scales for test items in field hockey, speedball, 
swimming, and volleyball are available. In addition the college 
women’s series contains scales in archery and tennis events. 

3. Frederick AV. Cozens, Martin H. Trieb, and N. P. Neilson, 
Physical Achievement Scales for Boys in Secondary Schools (Ne\v 
York: A. S. Barnes and Company, 1936). Forty-five scales are pre- 
sented of the following types: baseball, basketball, football, gym- 
nastics, strength, track and field (runs, jumps, hurdles, shot-put), 
and walking. 

4. Frederick W. Cozens, Achievement Scales in Physical Educa- 
tion Activities for College Men (Philadelphia: Lea and Febiger, 
1936). These scales are for 35 tests of essentially the same types as 
for high-school boys, but with a different selection of events. 

The McCloy Scalcg 

McCloy has also prepared some fifty scoring tables for boys 
and young men involving running, walking, jumping, vaulting, 
weight-tiuowing, and strength events. The classification for par- 
ticipation in tliese events is based on his classification indices as 
appropriate to llic age level involved. 


Tests of Gexekal Spouts Skills 

Attempts have been made to develop test batteries which nviII 
sample skills in a number of sports. Two of these will be described 
below. 


Comjiiny' ® Barnes and 
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Johnson Test of General Sports Skills 

Johnson “ constructed a lest bitter) to measure slrlis of college 
men m the five sports of basUtball soccer softball touch foolinll 
and volleyball Twenty five test items selected is basic shills of the 
five sports were utilized as a cnienon measure A multiple conch 
tion of 91 was obtained between the following five items and the 
criterion 

1 Football pass for distance sime ns m the Borlcske tests 

2 Basketball dnbble same ns m tlie Johnson nnd Knox tests 

3 Volleyball tolleymg test same as in the Brady test 

4 Softball throw for distance Best of tltree distance tlirows wnth 
a 12 inch softbnll A run is permitted 

5 Soccer repeated volleys An outhne 15 feet long nnd 10 feet 
high IS drawn on a all A floor area 30 feet square is also marVed 
out a restraining line is drnwn 5 feet from the vail Siv assistants 
are placed nround the floor nren (two on each side nnd tvo across 
the bach luie) vho stop the ball when about to leave the nrea and 
place it on the line where it would have crossed Tiie test is for 
the subject to hick tlie ball against the wall as many times as pos 
sible in one minute The score is tJic number of balls which strike 
wiUim the target or on the line outlining the target 

The subjects total score is calcnhlcd from tlie following regres 
Sion equation 2 S (Biiskelball Dnbble) + 6 (Soccer Repeated \ ol 
!e) ) -f 1 1 (Softball Distance Throw) + 10 (Touch Football Dis 
tancePass) + 4 (VolIevbnJI Volloing) 

The following norms indicate the students general sports skill 
rating 

Score 

3'0 - up ExctlJei t 

287 - 369 Good 

203-286 \\mge 

121 — 202 

120 - belo V Infmor 


MKcnnrth P Johnson "A 
Microcarfed Dodonl Dissert twn Jnduiu hbl ml> UMi 
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/Ilium J Sport-Type Molar KiliicoWlily TcjI 

From a study of tlie literature, Adams concluded that there are 
two types of motor educabdity, stunt-type and sport-type, and that 
these are not highly related. From a study of 49 "sport-type 
ing tests, he selected four, which had a multiple correhition of -la 
with the total group of tests. The subjects were college men. Tliese 
tests were as follows. 

1. Wall Volley Test The subject stands three feet from a wall 
and volleys a volleyball above a line drawn on the wall 101^ feet 
above the floor. The score on each trial is the number of consecutive 
volleys up to 10. The total score is tlie sum of scores on 7 trials. 

2. Lying Tennis Ball Catch. Tlie subject lies flat on his bach, 
holding a tennis ball He throws the ball 6 feet or liigher in the 
air and catches it in either hand» while remaining in the lying posi- 
tion Tlie score is the number of successful attempts in 10 trials 

3. Ball Bounce Test. The subject stands in the middle of a 6-foot 
circle and attempts to volley a volleyball on tlie lop end of a bat 
The score on each trial is the number of consecutive volleys up to 
10 Tlie total score is the sura of scores on 10 trials. 

4. Basketball Shooting Test. Tlie subject mahes 20 free throws 
from the foul line. The score is the number of baskets made. 

The following regression equation is a rounded-off version of the 
one presented by Adams: 

Sport Educability Score = 7.2 (Wall Volley) + 17 3 (Tennis Ball 
Catch) -J- 2 7 (Ball Bounce) + 19.2 (Foul Shooting). 
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CHAPTER FIFTEEN’ 


Knowledge Tests 



In connection with the teaching of t!ie various activities included 
in the physical education program, it is important to give pupih 
instruction not only in the skills imolvcd, but in various tj-pes of 
information, such as the rules govennng Urn activity, Uic require- 
ments of the performers, the general strategy of the game (when 
competitive sports are taught), the history of the activity, and its 
general value to the pupil. Although not now generally used, knowl- 
edge tests can and sliould be employed more extensively in tliis 
phase of the program. Such tests may also be utilized in teaching 
physiology and hygiene. AlUiough it was not until about 1930 tliat 
objective ^vritten tests began to appear in physical education, in- 
dications are that measurement of this sort will occupy an increas- 
ingly important place in tire future. Details describing the construc- 
tion of knowledge tests appear in Chapter 2. 

Objective knowledge tests have at least tliree important purposes 
in physical education: 

1. To discover the pupils level of knowledge at the beginning of 
a course of instruction. This initial information permits tlie instructor 
to eliminate those phases of llie course already familiar to the class 
and to concentrate his attention on less well knowm parts. 

2. To determine the de^ee to which pupils have grasped tlie 
subject matter presented. This is the tj-pical use of such tests in the 
academic classroom. 

3. To motivate learning. Objective knowledge tests given from 
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time to time acquaint students nith tiieir lesel of ability and with 
their rate of progress, which may thus motivale furtlier effort 


PmsiCAi. Education AcmrriES 
Comprehensue Test» /o^ College IT omen 

Several comprehensive tests, designed to sample knowledge m 
a number of phjsical activities have been constructed for use with 
college women Certain of tliese will be described below 

IJennls knowledge tests Knowledge tests suitable for use in the 
college women’s instructional program for badminton, basketball, 
bowling, field hockey, softball, tennis, and vollejball were con- 
structed by Hennis * Prehminirj' to (he construction of the tests, 
an analysis of textbooks and printed source material for each sport 
U'as made Based largely on tins analysis, checklists were prepared 
and sent to various types of colleges and universities throughout the 
United States, the item content for tliese tests was dclermmcd from 
tile replies An item analysis was made for each test following the 
administration of the tests at 44 institutions Beliabiht> coefficients 
for the different tests range from 72 to 81 
The revised forms of the tests contain from 33 to 37 items In 
general, the t)'pes of course content sampled include the following 
history of the sport, equipment, etiquette, skills and techniques, 
playing strategy, team tactics, and rules and scoring Percentile 
norms for the tests were constructed based upon test results from 
a large number of women students at many colleges and universi- 
ties The tests and norms do not appear in the reference, however, 
any qualified instructor may obtain information concerning the 
availability of the tests by writing the author " 

Knowledge tests by French French * constructed extensive knowl- 
edge tests for college women phjsical education majors in the 
following activities badminton, basketball, bodj mechanics, canoe- 
ing, field hockey, folk dancing, golf, rlij'thms, soccer, softball, stunts 


I Gail M Henms 'Constmrtlon of lawviM^Tesli tn 

tlon Aetivitie* for College Women," ReKonh Qttcrterlu. VoL VvVlI, No 3 (Oc- 
U'omJn* College of the Umversiiy of North Carolina. 
Greensboro, North Carolina 2 »■ i .,—1 T'..,r..«iiwat 

» Esther French “The CowtroeUM ^ loSSr 

Courses in Ph)-sfcal EJMcatton” Research Quarterlff. Vol XIV. So 4 (DecerolHT 
19431, p 406 
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and tumbling, swimming, track and field, volleyball, and ^cerM- 
tional sports (aerial darts, bowling, deck tennis, bandball, sljulUc 
board, table tennis, and tethcrball). Two forms of tbe test arc avail- 
able, a long form and a short form. Tlic reliabilities of tlic tests for 
the long form are from .70 to .88; for the short form, they range 
from .62 to .88. From 21 to 26 questions compose the various tests. 
Norms are available for the short forms. 

Vnx\:ersitij of llmncsota tesh. Catherine Snell and lier asso- 
ciates ^ in the Department of Physical Education for 'Womeji at the 
University of Minnesota have set up a comprehensive program of 
multiple-choice knowledge tests covering ten physical activities and 
hygiene. Tliese tests iindcrvv'ent tliree revisions before being pul^ 
lisbed. The number of questions in each of the activity areas was 
reduced from 70 to 45, and in hygiene from 180 to 85, by the elim- 
ination of those found to be ambiguous, those answered correctly 
by everyone taking the examination, and those answered incor- 
rectly by everyone taking tbe examination. Expert opinion was 
tbe criterion used for establishing validity. In each examination, the 
correlation of chance halves, odd-numbered items versus even- 
numbered items, was computed to give the reliability cocfiicicnt for 
half the examination. The Spearman-Brown Prophecy Formula was 
used to determine tlic reliability coefficient of the whole examina- 
tion. 

The knowledge tests included In the Minnesota program are of 
tbe multiple-choice type. Tlie activity areas included are as fol- 
lows: archery, baseball, basketball, fundamentals, golf, hockey, 
riding, soccer, tennis, and volleyball. Tiie reliability coefficients 
range from .51 for riding to .92 for hockey. The tests appear in llie 
references. 


ScoWs Tesl$ for College Women 

The Central Association of Physical Education for College 
Women, through its Research Committee with M. Gladys Scott of 
tlie State University of Iowa as chairman, has constructed physical 
education knowledge tests for college women. The purposes of 
this project are to develop tests that are superior to those that in- 
dividual teachers have time to prepare, that will serve as an ade- 


xr Knowledge Tests.” Research Quarterhjr 

Vol. VI, No. 3 (October 193a), p 78, and Vol Vll, No 3 (May 1936), p 77. 
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qintc measure of compreliension m the respective activities and 
tint will proiftle a pattern for the construction of other test items 
and caamiiiations The Committee afso fdt that their worh would 
oncoiirage teachers of physical education to emphasize biowlcdge 
ana understanding of ph>sjcaJ education aclnities as well as die 
learning of skills 

Knowledge tests for three different ph)^sical education activities 
ucre completed These are swimming® tennis" ind badminton 
In eich instwce the test liatferv consisted 0 / midtipfe choice and 
true false statements The procedures used m constructing the tests 
were \crjt similar the steps being as follows 

1 rreparalion of expemncntel form Questionnaires concerning 
the content included and flie teaching procedures used m presenting 
encli of the activities to phjsical education classes were sent to a 
large number of college teachers m tJie central district From the 
replies received, the members of the Committee for each sport sug 
gesttd questions for the eYpenmenlal form of the tests These stale 
menls were then submitted to a number of teachers of women stu 
dents participating in tlic separate activities the final experimental 
batteries were prepared from the criticisms made by these people 

2 lietision of experimental form Tlie experimental form for 
each of the tests was sent to a number of colleges and universities 
and there administered to women participating m the respective 
activities Following this the results were tabulated and analyzed 
the various test items revised and tlie final test battery determined 
In one instance, swimming the revised test form was again sub 
nutted to women in some twelve institutions and again revised Test 
items were retained on tlic following bases 

(a) Index of discrimination Tlie index of discrimination was 
used as the measure of validity for each individual item included in 
the test This index is much easier to compute t/ian is the enticaf 
ratio and it may be used when the subjects are lieterogeneous The 
formula is Mruti • — Mwtoo*" in which hfrieb « is the total score 


S \l Gladys Scott "Acl cvemenC Esamlnattons for EJmenlao' and Immediate 
S \ n ng Classes ” Research Quartcrtj Vol M M 5 (May 1040) p 100 

«M Gladys Scott "Achevemenl Esamtoat OBJ for Elementary and interaedale 
Terms Classes Rescarcl Q artcrij Vol XII ho 1 

IM Gladys Scott “Achievement EsamnaticHu to Badminton Research v 
ictk Vol KlI No 2 (May IWII P 242 
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all cases answering tlic item correctly, and "Af.mr. 

:c,:e onhosranssv Jng the item rncorrectly. Tire -inonum Me. 

ence considered significant was arbitrarily selected and 

what for the different tests. The folloss-ing "'f “ f ' 4 0 (ah 

swunming, 6 5, intermediate swnmmmg, 0 . 0 , 

thongh all Items between 4 0 and 6 0 were starred wnth rj^” 

mendation that they be eliminated if the test battery is s 1 

“(btcfficulty rating. Tlie difficulty raUng of each 
the percentage of suhjects who passed the item. The easiest 1 em 
those witli difficulty ratings over 95-were omitted. In general, 
tests for all three activities arc overbalanced on the easy end. 

(c) Elimination of choices. Choices in the multiple-chojce i e 
that were ne\cr selected by the experimental subjects were e un 
nated. This fact accounts for an uneven number of choices among 
the questions of tliis U^pe. 

3. RehabiJdy Tlie reliability of the lest batteries was comput^ 
by correlating the odd-numbered items against tlie even-numbered 
items and tlie full test length determined by use of the Spearman 
Bro^^•n Prophec)’ Formula. The results are as follows: 


Test 

SAvimming 

Elementary lest 
Intermediate test 
Tennis* 

Elementar> test 
Intermediate test 
Badminton 


.89 
.88 

87 
.78 
.72- 79 


For each test, scoring tables based on letter grades were pr^ 
pared for the tests These follow a percentage distribution base 
roughly upon equal segments of the normal probabilitv’ curve o 
Scott’s reports, the complete knowledge tests are given, together 
wath scoring keys and tables. 


The Hemphill Knowledge Tests for Boys ** 

Fay Hemphill has constructed a number of knowledge tests in 
various physical activities for secondary-school boys The phases o 
the program included in his study are 

* Fay Hemphill, “Information Tests in Health and Physical Edu catio n for High 
School Bo>s,'’ Res^rcfi Quarterly, Vo! Ill, No 4 (December 1932), p 83 
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1 Maior athletic acUvities football bashetbill md baseball 

2 Mmor sports soccer solleybaU bandball and tennis 

3 Health related to phjsicnl education 

4 Self defense hosing and sviesUing 

5 Recreational sports golf hilang fishing and ^ 

ming boating and canoeing riding and horsemanship camp g 
and picniching and horseshoes 

The material for the tests nas taken from the lolloping tuo 

portance of techniques and (.op-elatcdnithtlie 

The rank order correlabon corrected rvas 7Z 

Dadmuiton u»A 

In addition to the Scott use with college 

murton Immvledge tests hare been coustn.eleu 

women ^ , , t.. \fanorie Phillips® the ques 

tions consist of . ,a„oos rrere constructed from a 

based upon three criteria ( ) <1 outlines texts state- 

table ol specifications ‘'"J „( fourteen experienced bad 

ments of ob|ectires and “P , . nation were computed and 

minton teachers (2) indices babes was nsed 

(3) the Volaxr curve '"PP ‘f PJm the Kndcr Richardson tccli 
Rehabihtr of the test as dete ^ Petcciitilc and T scales 

niqnes IS 92 xxhen corrected for 

are axailable for beginners and Women 

t/iiieersitp of Washnglon "^^^,tr ofWashmg'c" ehaired 
Physical Education D^P^'’'"’™ ^ n beginning badminton kaiorri 
b> KatbanneFox h-s consmietrf » ^ .,,,f„„t trprs 

eJige test ■« The test consists of 106q 

.Xiarlone PI >' Py,'" b 
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eluding multiple true-false, true-false, and identifieation. The ques- 
tions test the student’s knowledge of strokes and teehniques, rules 
and scoring, strategy and terminology. In constructing the test, the 
usual procedures for obtaining curricular validity and item validity 
were followed. Reliability for the test is .90, as determined by use 
of the split-halves method and application of the Spearman-Browm 
prophecy formula. The test questions and scoring table appear in 
the reference. 

Basketball knowledge tests appearing in published reports are 
largely confined to tlie women's game. Schwartz ” reports an e'cten- 
sive in\cstigation for high-school girls, validity being secured b> 
submitting the test to 54 experts for criticism and by trial with 50 
girls. The final test contains 50 Imc-falsc, 15 completion, 20 
multiple-choice, and 15 pictorial questions, making a total of 100 
test items covering rules, team play, slratcg), fundamental tech- 
niques, and positions of players wiih their duties. No reliability co- 
efficients or scoring tables are reported. In the report by Schwartz, 
ali the knowledge tests but the 15 pictorial questions are gben, tJje 
scoring key, however, is omitted. The pictorial part of the test 
constitutes an interesting development, consisting of stick men 
pictures and diagrams illustrating a choice of possible plays or pt>* 
sitions from which tlie correct selection is to be indicated. 

In addition to the test by Schwartz and the one by Snell previ- 
ously described, Schleman reports an examination for girls’ basket- 
ball officials wliich, while not validated, is unique. The test consists 
of setting up in a scrimmage actual situations tliat must be recog- 
nized by tlie subject taking the test. Periods of one and one-hal^ 
minutes are played wath a deliberately planned foul or violation 
being committed during each. Tlie official calls all violations but 
tlie ones designated, and it is up to the subject to catch the omis- 
sions. 

Golf 

Murphy has carefully constructed a golf knowledge test that has 

iiHelen Schwartz, “Knowledge and Achievement Tests in Girls’ Basketball on 
the Senior High School Level” Research Quarterly, VoL VTIl, No 1 (March 1937) 

« Helen B. ScMeman, “A WnUen-^acUcal Basketball Officiating Test.” Journal 
of Health and Physical Education, Vol UI. No 3 (March 1932), p 37 
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considerable merit*” The test items were selected from sis of the 
leading texts and twelve articles on golf the final selection was 
based upon their frequency of use The complete test consists of 50 
true false 13 completion and 30 matcliiiig statements Reliability 
for the battery is 86 computed by applying the Spearman Brown 
ioLula m the correlation between chance haUes A -tu^ 
degree of accuracy is thus indicated In a second study Murphy 
nresented a T score table for tlie test , n 1 1 „ n 

^ A golf loiowledge test was constructed by M aglow and 

Spearman Brown prophecy formula me test q 
standards are included in the reference 

CymnnsJic* 

Gershon*” deieloped ^ >--le<lge test 

for college men , Jo( testboohs courses of study 

validity was obtained froin a re ^„js„cs a cliecUisl from 

and periodical ® „ ofldiicators to obtain tl cir 

“ ssi . a 

professional physica ,|„radmuiiLaliou resulted ii, a 

Item analysis data / were cstahlished from the 

revised test of 100 items National no^^_^^ 
results of testing 940 profess* U„,ted States 

\ ersities representing vario ^ gyannastics 

The maior areas included in PI mechanical principles and 
test are as follows uomenclaturo learning and mo 

coaching hints health and safet) 

laMaryAgiies Murphy T ‘^'^0 S 

2 'c H t :::: - 

PretessnnslrhvdmlEtolon. 

ber l£b7) P 33- 
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tivation competitions and exhibitions, 

iSroiTndtS^^^^^^ oSed bom 

author “y quahfied instructor of college men in professional 
physical education. 

Hatulball 

Phillips ” has presented a knowledge test of handball, as a part « 
his text in this sport, but has not subjected it i 

The test consists of 50 true-false statements divided into two par 
Part I, rules and glossary; Part If, fundamental techniques. 


riehl llochey 

Kelly and Brown" have constructed an objective written ex- 
amination on Held hockey, designed for use witli women ma)oring 
in physical education who are prospective teachers, coaches, a 
umpires of field hockey. This test consists of 88 multiple-response 
questions, designed to test the following four major areas: rules, 
techniques, coaching procedures, and officiating. A copy of the es 
questions may be obtained from one of the authors.^® Vahdity o | 
test was established by item analysis, by comparisons of scores made 
by expert, major, service, and lay groups, and by correlation of tes 
scores with extent of field hockey experience and with instructors 
ratings of the competence of major students to teach field hockey. 
The reliability coelficient for the test is between .79 and .89. 

Deitz and Freck have suggested a field hockey test,^'’ compose 
of 77 true-false and completion statements. The test was formulate 
from the authors teaching experience, no validity or reliability co- 
efficients being reported. 

Ice Hockey 

Harriett Brown has presented a brief test, composed of 18 ques- 


i^Dr. Emfsl Ccnlion, Wisconsin Slate College, LaCrosse, Wisconsin 
1* Bemalh E Phillips, Fimdarnenlal J/ancfiMiH New Yorlc A S Barnes and Com 
pany, 1937. _ . 

Ellen D Kcll> and Jane E Brown, 'Tlic Construction of a Field HoeV-ey I® ^ 
for Women Ph>sical Education Maiors,** Retearch QuaTicrly, Vol XXIil, No 3 ( 
lober 1932). p 322 , , 

Dr. Ellen D. Kelly, Professor and Head, Department of Health and Physica 
Education for Women, Illinois Slate Normal University, Normal, Illinois . 

2" Dorothea Dcltz and Beryl Frecl, “Hockey Knowledge Tests for Girls,” Jou^ 
ol Health and Phytical Education, Vol XI, No 6 (June 19-10). p 360 
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tions and tnic-false statements based upon the rules tor girls ice 
Iiochej No attempt was made to validate the test or to determine 
relnbihtj for it 
Soccer 

In coniunction with their soccer skill tests reported m the pre 
ceding chapter Heath and Bodgers have set up a knowledge 
Lr Sd. and sixth grade bovs consisbng of 100 o^^ 

dealing with playing 

the test IS cHimecl on tlic bisis of (l)tle 

able for the test and <2) dillercnees 

Grades V and VI The cocfRe.cn. » stance 

hTct Oegree “ 

T scales for the fifth and sixth grades arc also provided 
Softhall . . 

As.n,he.rknovv.edget=stforso.^ 

up an evammation m softball for fif and game mancu 

mg of 100 true false statements g utilizing the 

v ers ” The rcliabiht) coefficient ^ corrected by Speamian s 

method of correlation of ‘•'“"“ I’ ^ y -pear ,n die report 
formula The questions and a T ^ of knowledge of college 
A sof.bill test for f "',™\"!,gIow and Stephens ‘ 

men in service courses was ^ „ 25 completion items 

The test consists of 60 Inic-fa sc ^ questions 

10 ball m play or dead ball f „urse as taught at the 
Curricular validity was based on ll e sol 
University of Tlorida The value of 'a^m^ 

determined by computing ^ The test questions ap 

crimination The reliability of the test is 

pea^e reference j„™t el H»' ' 

21 Ilatiiell M tlrow” The Cito 05 „ ,1 . Use of hnossWEe 

'tLr.aVS’e'S 0 t <Pero„h„ 100 , 

.udSlllTcslsmSoccct B«r»r» V As Evprument m lh« «=' »' 

^ S’Etrahelh G ta.lE.o 6-rrh Vol U ho 

Kncvlrfge »n I Sk 11 Test. In PlayP™"* ge Tot " !>’>«•"' » 

(Deecmte. 1931) P 113 ^ A Softb"" * 

' 1 1 F VVvsIo s ond Foy Slci jjj „ 

Vol XXVI No • (May 19 5) f 35o 
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Tennis 

HeiLitt test An excellent tennis written test has been constructed 
by Hewitt His examination consists of two forms of 50 questions 
each covering the history of tennis equipment necessary, rules 
of the game playing situations and fundamentals Self correlation 
for half the test by the Spearman Brown Prophecy Formula is 9o 
thus indicating very satisfactory rehabihty It also correlates 8 
with the Mmnesota Tennis Knowledge Test Eitlier form of the 
test ma) be given with satisfactory results 

Hevvatt reports correlations of 94 with Dyers Bachboard Test 
of Tennis Abihty and of 89 with months of plajmg experience 
Tliese findings were not verified by comparabJe studies made b> 
Scott with college women Her correlations were as follow s 

38 Dyers Test and Scott s Written Test— elementary group 

18 Dyers Test and Scott s Wnlten Test— intermediate group* 

31 Dyers Test and Hewitts Written Test— early season”'^ 

29 Dy er s Test and Hewitt s Written Test— end of season ^ 

ScoU concludes from her studies reported above and from others of 
a similar nature that there is a consistent low relationship between 
tennis slall and tennis information for college women The Hevvatt 
tennis knowledge test has been copyriglited b> the author and 
ma> be secured together with scoring ke>s and tables from him 
Unitersity of Woshingfon test A committee of the Womens 
Physical Education Department University of Washington de 
V eloped a knowledge test which is associated with their tennis 
test described m the preceding chapter"® Five test forms are used 
multiple tnie false, true false, completion matching and identifi 
cation Knowledge of the followang phases of tennis are tested posi 
lion liming and footwork, fundamental and advanced strokes 
strategy and court position history and events equipment and 
court markings, rules and scoring Item validity was determined 
from llie performances of the upper and lower thirds of the sub 

"=^JackE Hrwitt “Comprehensne Tenms Knowledge Test ” Research QuarterJy 
\o] Mil No 3 (October 1937) p 74 
Clad) 1 Scott op cfl March 1941 
Personal correspondence A gnst 4 104'> 

"» Jack Hewitt Director of Pliyjical Educai on Unnen ty of Cal forma Riverside 
Cal fomla 

~»Manon R Rrocr and Donna M MUer “Achicscmcnt Tests for Beginning nnd 
Intermediate Tennis " Rerearc/i Ouorterfy \ol \XI No 3 (October 19o0) p 303 
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iccls on the total test. The reliability of the test for the beginrung 
group was .82, for the intermediate group .92, and for tlie tvvo 
groups combined .86. The oraminallon questions are included m 

wTltTnoieledge test. Wilma Miller’s knowledge test- is asso- 
ciated with her teLis shill test described io the precedmg chapter 
This lest is designed for use with college women who are ma|o 
[‘pl.;;^? education, one d“t^ 

and multiple-choice questions “rTtl ™les equipment and 
the following ty-pos of ™ mctics, toLnamen.s, 

facilities, techmes and „as estabUshed 

lemiinolog)’, and etiquetl . rhidv and tlie judgment 

through analyses of textboo ■ . ^ ^ ^ ^as determined 

of the test by writing the author. 

" * -* :* 

test is composed of 100 „%Uuoice questions. The 

questions; Part H consist of ^ ^ ,pihe. net re- 
phases of vollcybaU tested are lusto^. P rules, 

covery, block, service, “‘^'"f.^'^^^complished Uirougl. analy- 
and olBcialing. ^ tlie judgment of competent 

sis of published validity and discrimination 

volleyball instruclars. The for IBM s^r- 

analyses were employed, ,„py „t this test, direebons, 

ing. Qualified leuehers may s^om 

^^ghey from tl.= au. l o^ K.™.* - 

lege M^nWical Educ^‘‘°“ y^^ersity. Portals. 

(March 1055). 9- ® ’ joy, Euitem New Mwico ^ 

32 Dr. DcNvey F. Langstoi'- 
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Health Education Tests “ 

Tliere are a number of bealth education tests on the market. 
Most of these arc confined to tests of information rather than be- 
havior. It is true that proper and correct health knowledge an 
understanding are essential. However, if this knowledge is not 
translated into appropriate conduct, the health teachers effort is 
only partially effective. 


Byrd Health Attitude Scale 

The Byrd Health Attitude Test consists of 100 statements which 
the pupil answers by underlining his attitude in terms of fis'C 
sponses, as follows: "Strongly agree,” “Agree,” “Undecided, Dis- 
agree,” and "Strongly disagree.” Numerical ratings of 1 to 5 are 
assigned to the responses for each statement, with 5 being the most 
desirable response in each instance. Thus, the minimum score on 
the test IS 100 and the maximum 500. 

Tills scale was selected after e.xperimental trials and two revisions 
from an original list of 400 items. The entire original list was admin- 
istered in hvo parts to 1,727 high-school, junior-college, and uni- 
versity students. The 100 statements finally selected were those 
showing the greatest discrimination between tlie students who 
scored in the highest 10 per cent and those in the lowest 10 per cent. 
Critical ratios of these selected items and reliability for the test, 
however, are not given. 

On llie whole, the test items are well stated. The answers to a 
few questions seem to be quite obvious, such as; "Diseased adenoids 
should be left undisturbed ” This test can be used to best advantage 
in health counseling. In using it for this purpose, the counselor 
should check on the way the various questions are ans^vered and 
follow-up on those which indicate faulty health practices and at- 
titudes. 


Appreciation is expressed to Franklin B Haar, Professor of Health Education, 
Unisersity of Oregon, for his assistance in the selection and evaluation of health 
education tests included in this text 

Ollier E Byrd, Byrd Health AltUude Scale Stanford University. Calif Stan- 
ford University Press. 1940. 
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Ilvnl Personal IlcaUh Inventory^ 

Tins in\cntor> is intcndcil to be used is a pemnnent part of 
tl.c scl.ool l.cnllh records [or codi pupd It prosrdes for mfomiation 
olwnt llie popils fomils l.istor) personal liealU. problems soc ml 
Inslorj disrae Instory ,mmumzal.o.m operal.ons acedents aftc 
scbocl or summer Ja nnlr.l.on organ and sjstem rewen and 
heilth lulnts The insenlori shonld be filled m b) P“P‘ ^ 

ii 

del'm [he.r classrooms l.eaUb mstmetors may 

te' s^lle^ » .L'lnd. sebom and college levels 

mg The scclmn “■' ]'" j'' „„ ,,„„b„g akobol smokng 

question on slecpinj, hibits rnanuil of 

tamed on tbe inventory is available 

hllamUr Henll/i /vnoirledpe Tel” 

T„c biknrfer UeaW. 

editions between 1936 and ^onjuts of one form of 

scbool seniors and questions mebided in Ibe test 
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both college freshmen and liigh-school seniors are given in the 
manual. Norms are now based on over 100,000 individual scor . 
Tliis test has been used extensively in graduate research studies 
in health education. 


Shoic-Troyer Health Education Test 

The Shaw-Troyer Health Education Test is intended primanly for 
Grade 7 through college, although it may be nsed for the 
elementary' grades as well. Part I of the test contains 60 multiple- 
choice questions pertaining to basic health knowledge; Part 
presents four broad problems, with 40 true-false questions ^ 
plain the student’s application of his health knowledge to th«e 
problems. The following topics are sampled by the test: hea ' 
status; personal appearance; foods and nutrition; play and recrea 
tion; dental healtli; care of the special senses; temperance; menta 
health; social health; heating; lighting; and ventilation; child care, 
home care of the sick; community health protection, disease prC' 
vention and control; safety and first aid. Two equivalent forms oi 
tlic test arc available. 

Curricular validity for the Shaw-Troyer test was based on an 
analysis of textbooks, syllabi, bulletins, and other health education 
materials. The test items were checked and approved by experts m 
nutntion, public health, and medicine, and by teachers of health, 
biology, and physical education. An item analysis was made, utiliZ' 
ing the range 10 to 90 per cent. Reliability of the test is reported at 
.90. Percentile norms based on several thousand cases are available. 


Dearborn College Health Knotrledge Test 

This test consists of 100 multiple choice items related to the fol- 
lowing health areas: social and biological background, nutrition 
and diet, excretion and cleanliness, exercise and body mechanics, 
fatigue and rest, mental hygiene, reproduction and heredity, pr®' 
vention and control of disease, hygiene of environment, and use of 
medical care. Tlie scope, content, and emphasis were determined 


John H Shav, and Maunce E- Tfo>ct, Health Education Test Knotcledge and 
^phcatim. lev. ed. Rock>TUe Center. N Y Acorn Publishing Compan>. 1956. 
“Tlie Doelopment of a N'ew Test in Health Education.” Journal of School Ueedth, 
Octolw, 1&17 

Terry 11 Dearborn. CoBcge Hetdth Education Test Stanford Stanford Uni* 
\ersitj Press. 1930 
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by detailed analysis of authontaUve statements, published tests 
ten standard college textboohs, and a poll of the recommendations 
of a representatiie group of health educators The selected test 
items svere cliecked for scientific accuracy by physicians, health edu- 
cation specialists, and experts in the sciences related to health A 
mean correlation of 75 ivas obtained betsveen scores made on the 
test and the final grades of students in hygiene courses at several 
institutions The coefficient of rehabiht) for the test is 89 

Urtdges Ileallh Ctlutalton Tett for College Freshmen ^ 

Bridges test consists of 100 multiple choice questions, selected 
from the following health areas nutrition, emotional health exer- 
cise and rest, narcotics and stimulants, body functions social health 
community healtli, persona! healtli family living sense organs, oc- 
cupational health, liome nursing, and current health Cumcuhr 
validity was secured for the test by textbook analysis and submis 
Sion of the questions to a jury of experts TJie reliability coefficient 
reported for the lest is 83 
Maytkark Ilealih and Safety Attilmle Scale 

Mayshark developed two equivalent forms of a liealth and safety 
attitude scale for tlie sev enlh grade, each form contiins 60 sihntion 
response, multiple choice items The lieahli areas covered are 
anatomy and physiology, personal liygiene, foods, emergency health 
procedures, environmental hygiene, diseases, and mental hygiene 
Attitudes included m the test were selected from an anal>sis of 15 
or more slate courses of stud) m health and physical education All 
words used in tlie test were checked against the Thorndike and 
Lorge word list to ensure tiieir appropnateness for the seventh- 
grade child The reliabilities reported were 94 for Form A and 93 
for roim B This investigator obtained a statistically significant dif 
ference between the health albtudes of seventh grade boys and 
girls, as determined b) the results from Ins test 
Health and Safety Mliconcepttons 

An mstmment to determine Uie health and safety misconceptions 


8»A Franl. Bridges UeoUh Kruntfcrfge- Test for College Frohmen TtocMlt 

Center, N V Acorn Publishing . c i f« iT,,. Grade" 

Afayshark “A Health awl Steely Scale for the Seventh Grade 

Research QuatteAg Vol XXVII No \ (Match 19o8). p 52 
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among fifth- and sixth-grade children has been constrticlcd by 
Dzenowagis and Irwin," The instnimcnt was used to dclerminc 
the prevalence of 216 misconceptions among 2^10 fifth-grade ciiil- 
dren and 1,881 sixth-grade children in six urban and suburban com- 
munities in Eastern Massachusetts. Tlie original list of misconcep- 
tions were obtained from the following sources: previous studies o 
health misconceptions; published l)oohs and articles on this snhj’cct, 
information obtained from various students, teachers, and pbp*' 
cians; press, magazine, radio, and other forms of advertising wine » 
stated or implied health misconceptions. The validity of tlicsc state- 
ments were checked by authorities in health and safety education. 

Tire entire list of misconceptions, with the frcqucncx' of responses 
for the txTO grades, is included in the reference. Tliis list is divided 
into four tables, based on the degree of severity of the misconcep- 
tions, as follows: extremely harmful, 33 statements; ver>' harmful, 
59 statements; moderately harmful, SS statements; slightly harm- 
ful, 34 statements. On the basis of their rcsiilts, the investigators 
recommended that fifth- and sixth-grade teachers identify the harm- 
ful healtli and safet}' misconceptions of their pripils as a partial basis 
for tlie selection and organization of subject matter and experiences 
in the area of healtli and safety. 

Health Practice Inventory 

Johns and Juhnke have developed a health practice inxentorx', 
wliich may be used for senior high school and college students and 
adult groups of both sexes. Tlie test consists of 100 multiple-choice 
questions, chosen from practices in the following health education 
areas; personal health; nutrition; dental health; physical activatj’ 
and recreation; rest, sleep, and relaxation; prevention and control 
of chronic disease; stimulants and depressants, mental, family, con- 
sumer, and community healtli; safet>' education. The reliability of 
the test is around .85. This form is especially useful for health 
counseling, as it brings togetlier a great deal of information concern- 
ing tlie indixidual’s bealth practices. 


G Dzenou-agis and LesLe XV Irwin, “Prevalence of Certain Harmful 
lleaUh Md Sidety Misccmceptions Among Fifth- and Sixth-Grade ChUdren,” 
search Quarterly, X^oL 25. No 2 (May 1954). p 150 

_ ^ Johns and XX’anen L Johnke, Health Practice Incentory, rev. ed. 

Stanford Stanford Umsersity Press. 1952. 
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Sex Knowledge Inventory 

JvfcHugh ” has constructed an inventoiy-type test, designed to 
discover basic factual information and attitudes about human sex 
relations Form Y of the inientory deals largely with sex physiology 
and hygiene Form X covers m/ormation on a wide vanet> of sexuaf 
topics m a competent manner, tins form is designed for use with 
marriage counseling and is intended for this purpose only In this 
latter respect, however, care should be exercised not to place too 
much reliance on tins inventory as the only means of obtaining 
pertinent information relative to the individual's sex knowledge and 
adjustment to sexual problems 


Scale for Cultwial ArpnEciATioss 

Practically no effort to measure cultural appreciations has been 
made in physical education However, a New York Stale committee 
of some years ago, composed of C L Bromiell, H F Mace, M F 
Krebs, E A Bauer, and Carl G Chamberlain, prepared a scale of 
"sociil efficiency and cultural appreciations" Although the scale is 
highly subjective and un-normed, it is given below in somewhat 
modified form as an example of a practical first step toward mcas* 
tiremenf in this arei ** 

1 Does the pupj! appreente music and 

Does he play a musjcit instrument? 

Does he smg^ 

Does he attend concerts? 

Does lie dance? 

Does he enjoy watching others dince^ 

Does he have i graceful body rhythm fa his d-uly actmlies’ 

2 Does the papil appreciate nature? 

Does he hiJve out of doors? 

Does he enjoy the woods, the sky, the fields and streams’ 

Can he recognize birds animals, fiowets or trees? 

Does he enjoy tlie beauties of nature— sunsets landscapes, etc ? 

3 Does the pupil appreciate personality? 

Does he respect others’ 

■‘^Geolo McHugh, Scr Knoufidge fatenlory Experfmenfai Edi/ijn Oitrhsm 
N C Family Life PublicaUuns 1950 c^,. 

** FredenO. Rand Rogers. Fundameatf AdmlnblKthn Veasures m Phusirot Edu 
cation pp 7Q 79 Newton. VfasJ rJewdes Cbinpany, UU- 
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Does he regard the interests of others^ 

Does he Uhe cheerfulness’ 

4 Is the pupil able to enjo> freedom and not abuse it’ 

Does he respect Hw and order’ 

Does he control his emobons’ 

Does he express his opinions at the proper time and place or 
Does he abuse his pn\ileges? 

5 Does the pupil understand the physical laws of nature? 

Does he appreciate the force of gra\ity? 

Does he understand momentum? . f 

Does he understand to a reasonable degree the basic principle 
light, electricity, mechanics, and sound’ 

6 Does the pupil enjoy life’ 

Is he happy when doing something creative? 

Does he like to work? 

Does he like to play’ 

Is he interested in everything that happens’ 

7 Does tlie pupil appreciate discriminations’ 

Can he discnmmate between good and bad choices’ 

Does ho appreciate good choice of recreation’ 

Does he appreciate the right kind of friends? 

8 Does the pupd appreevate beauty? 

Does he admire a beautiful body? 

Does he enjoy a beaubful poem’ 

Does he appreciate beauty m music’ 

Does he love beauty in art’ 

Does he appreciate beauty m speech’ 

9 Does the pupQ appreciate physical vigor? 

Does he keep himself fit’ 

Has he a strong physique? 

Does he appreciate abundant vitality m himself and others’ 

Note Each of the above quesbons is answered “Usually,’ “Often.” Occa 
sionally,’ “Seldom “ 

a No marked Vsuallij X 3 = 

b No marked Often X 2 = 

c No marked Occasionally X 1 = 

Rating— (Add last numbers on Imes a, b, and c) 

Selected References 

Rogers, Frederick Rand, Fundamental Measures m Physical EducHtf^^^ New 
ton, Mass Pleiades Company, 1932 

Scott, M Gladys, and Esther French, Evaluation m Physical Education St 
Louis C V Mosby Company, 1950, Chapter VII 
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Measurement Programs 
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Measurement programs are not easy to conduct. They require hard 
work and close attention to detail Tliese /actors, coupled with 
the usual heavy load 0/ physical educators, make tlie problem of 
inaugurating and conducting sucli programs especially difficult. 
Many directors and teachers, however, are attempting it, even m 
small scliools, feeling that the benefits derived by llie pupils in in* 
creased physical fitness, social efficiency, cultural attainments, and 
recreational competency, and by themselves in professional grovvtii, 
are well wortli the effort and attendant saenfiees. 

An efficient measurement program, however, depends upon a 
balanced teacliing and administrative load for the physical educa- 
tor, administrative adjustments in scheduling pupils for classes, and 
an adequate budget for meeting the costs entailed. Over-worked 
personnel, liaphazard scheduling of classes, and lack of funds are 
not conducive to effective physical education programs In many 
instances, nevertheless, these conditions are accepted at the start, 
in tlie belief that a tliorough demonstration of tlie value of the pro- 
gram will convince administrative authorities, boards of ctlucation, 
and the community that the program is needed and will result m the 
necessary adjustments to guarantee its effective functioning 
This chapter considers problems arising in conducting a well- 
rounded measurement program m tlie schools. Many of tliosc dis- 
cussed arc not particularly pressing if the phy’sical educator is con- 
tent to use tests for classification purposes, for motivation, and /or 

an 
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delcrmining program results. Meeting individual needs, lion ever, 
seriously complicates tlie situation. It is assumed Itcrcin that meet- 
ing such needs is a primary function of physical education and 
should be basic in measurement considerations. 


InAUCUIUTINC MEASimEMENT PnOCIUMS 

In many instances in schools tlirongliout the country, physical 
education tests have been administered and the results stored a^^a>, 
no use at all being made of them. Tests have been given in some in- 
stances and then filed without even being scored. All too frequcntlj , 
pupils taking these tests have not been informed of their own 
scores. This is educational malpractice and has caused many schoo 
administrators to look with suspicion on physical education tests as 
a waste of time. Tliose who test should be obliged to follow through; 
to utilize the test results in making physical education an essential 
force in the lives of the boys and girls in the school. 

When conditions arc other than ideal, the best advice that can 
be given the physical educator in inaugurating a measurement pro- 
gram is to proceed slowly and to do a thorough job of each step as it 
comes up. Tins means, first of all, thorough and accurate testing; 
then, thorough study of individuals with special physical, social, or 
recreational needs; and, finally, thorough treatment by physical 
educators, physicians, and others. No halfway measures should be 
considered acceptable. 

It is better judgment, therefore, to start with only as many pupih 
as can be conveniently and efiBciently bandied, rather than to in- 
clude the entire school in the program at once. This procedure has 
several advantages, as follmvs: 

1. Tune enough can be taken by the physical educator for a com- 
plete follow-up of each pupil included in the measurement pro- 
gram. 

2. An opportunity is provided to try out procedures and to 
routinize desuable ones wth a few cases, rather than to become 
confused with a great many. 

3. Successful accomplishments with a few pupils can frequently 
be used to convince administrative superiors of the necessity for 
measurement. 
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4 Measurement programs are more apt to be attempted o” 
basis the physical educator haMug more conBdence m abili v 
to handle them without becoming so deepl> mvoKed tint the task 
becomes hopeless 

5 EfBcient programs needed assistance necessarj pp 
equipment and facilities and desirable arrangements may logically 

^<1 as outcomes of such a procedure if it is properly handled 
and the results effectively presented 
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ADMIN’lSTRATnX ADJUSTMENTS 

The physical educator who plans to adopt a measuremrat pro- 
gram for his school must have an opportunity to super\’ise 
studies, to sur\'ey health habits, to intcrs'iew pupils concerning their 
psjcho-social relationships and other problems, and to conduct 
classes designed to meet the needs of the individuals. The sc iM 
administrator who sincerely approves and seriously supports such a 
program should be ready and willing to provide the necessary tune 
and assistance as rapidly as the needs arc demonstrated. In the main, 
tvvo administrative adjustments should be made if tlie program b to 
be conducted effectively and efficiently: (1) Evtra-class time should 
be arranged for the physical educator to devote to case-study' super- 
vision and pupil interviews. (2) Pupils should be scheduled for 
fitness classes at periods during the wceh designated for develop- 
ment and relaxation work. Following arc a number of suggestions 
tliat may prove helpful in arran^ng for these administrative adjust- 
ments. 

The Phytical Edueator^s Time 

To expect the physical educator to undertake a measurement 
program on a comprehensive scale when his teaching assignments 
are abeady extensive and possibly greater than he should normally 
be expected to fulfill is unreasonable. The school should expect to 
pay for this service and should provide sufficient personnel for its 
administration. The following suggestions for providing this assist- 
ance may be considered. 

1. In many small school systems today, where tlie phy'sical edu- 
cator is required to teach academic subjects and to perform studv'- 
hall duty, relief from these responsibilities would allow him needed 
extra time for the measurement program. 

2. Several phases of the physical education program could be 
handled by oilier faculty' members under the supervision of the 
physical educator, thus releasing him for additional work wddi 
pupils in need of special care. Certain academic teachers could 
either be paid extra for assisting with the intramural and noon-hour 
programs or for coaching interscholastic teams, for example, or, 
vviien faculty' members are engaged, such duties may' be included 
in their service contracts. 
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3 A number of mstilutions tram teachers of physical education 
who are also prepared and may be certified to teach m »■' academic 
field such as mathematics history science or social J 

certain academic teachers are carrymg exceptionally heavy loads 
or if the principal needs relief from leiclung duties because of an 
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are possible, depending on wbelber or not a special exercise room 
is available. 

(1) Wif/j a special exercise room: Boys may be scbcduled for 
ph\sical fitness uork in the special exercise room while the regular 
girls’ classes are being held in tl»e g>'mnasium: and tlie girls 
same manner when the boys are in tl»e gymnasium. \Miile special!) 
constructed special exercise rooms are to be preferred, vacant c s 
rooms, or e\ en storage rooms, have been equipped and utilized or 
tliis purpose. In large schools, where Uiere are separate gsinnasiums, 
and corrective rooms for both boys and girls, and where staff meui- 
bers are assigned to corrective work only, the matter of scheduling 
students for tliese special classes is a comparatively simple one. 

(2) Without a special exercise room: Boys and girls may be 
scheduled for individual classes at the same period, and the g>'m* 
nasium divided for class work. This procedure has proved success- 
ful in several schools. The phvsical education teachers can thus 
concentrate their efforts on ll)e special needs of their pupils. Time 
for case studies, posture correction, and interviews is also possible: 
the bo)s’ physical education teacher doing this work while regular 
girls’ classes are in progress; and the girl’s director, while the bo>*s 
are In classes 

^^’he^e tliere is onlj' a bovV physical education teacher in the 
school, definite periods should be set aside for physical fitness work 
only. Of course, in many situations, ideal airaDgements are, for the 
time being, impossible, and in such instances the next best thing 
should be done. Following are sev’eral suggested makeshifts, ar- 
ranged in preferential order: (1) The physical educator may bold 
both ph)*sical fitness and regular physical education classes simul- 
taneously, and attempt to shuttle back and forth betvv’een the tvv’O 
groups. The use of well-trained pupil leaders is a great help in this 
situation. (2) Only one day each w-eek may be set aside for mdi- 
vidual work. (3) Tlie pupils in each physical education class who 
need dev'elopmental and remedial programs may be noted and 
singled out for special work during regular class. (4) The physical 
fitness program may be conducted either during the school’s ac- 
tivity period or as an after-school class. 
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Suggestions for 


Admdosterlng Tests 


Medical Examinations 

Medical examinations should precede the administration of 

the opinion of the physician might be hanned by 

not take them Generally p], ,5, cal education 

dividual who is able to par icipa 
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Tcstinff Personnel . 
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3 Tcacher-traimng students School s>stems located near 
teachers colleges or professional schools often ha\e opportunities 
to de\elop cooperatue educational projects. Such projects are 
mutualU beneficial, for the school system, they can play a 
part in the educational curriculum by providing services that mig t 
otliervnse be difficult to obtain, for the teacher in training, they cm 
provide pracUcal experiences in thinhing tlirough professional 
lems and applving appropriate procedures in local situations. Such 
projects may include, but need not be limited to, the administration 
and scoring of tests A number of teacher-training institutions have 
adopted this practice as a regular procedure in their training and 
servace programs 

Time for Testing 

Various authorities have agreed that the total amount of program 
lime spent in testing should not exceed 10 per cent annually- 
some schools, it may be necessar>% at least in the beginning, to cut 
the amount of teacher and pupil testing time to an absolute mini- 
mum Tlie following suggestions, based upon a reduction of the 
number to be tested each >car, may prove helpful to those faced 
vvitli this problem. 

1. Gradual beginning Tins procedure coincides with the sug- 
gestions made above for pbvsical educators who wish to mahe a 
small beginning with their measurement work and to broaden out 
as time goes on If die pupils in onl> one or two grades were tested 
die first >ear, and a new grade added annually or oftener, the 
amount of testing required would be kept small and provosions 
would be made for expansion from >ear to >ear. 

2 Alternate testing Instead of testing everv' pupil m the school 
each ) ear, pupils may be tested ev eiy second y ear For example, the 
seventh, ninth, and eleventh grades may be tested annuallv Re- 
ferred cases, of course, should be tested oftener 

3. Hetests Considerable time can be sav ed each v ear by retesting 
omy those pupils who were found to have deficiencies at the tune 
of the preceding tests, thus testing die entire student body once a 
} ear onlv . 

Economy of Testing Time 

Frequently, the use of certain tests has been condemned on the 
3S4 
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ground that they are excessively time-consuming in tlieir adminis- 
tration. In some instances this aiUcism is jusUfied. However, before 
tlie physical educator abandons desirable tests for tins reason, he 
should study ways and means for their economical I" 

order to satisfy himself that the test cannot be given in a reasonable 
length of time. The application of good administration ^ 
nroiects should be followed as a matter of course Blit plijsical 
Licators should remember that academic teachers 
ct-intlv There are daily quizzes, weekly papers, mon > 
rl;SnTqnarterlyLnmvs, semester 
as much as 50 per cent of the program 

tests is positively f .treny-dev eloping, 

is excellent practice. Similarly, a FFI test is s r g 
A test of information in hygiene serves to fix facts 

^“stmogth testing. As an example 

Me";°.::u“al :^'"ofirpi“hour and faster is described in 

viously a slow process. An econo ' P „t,re distance, 
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trips and four zones would be recorded as 34. Swimming events may 
be bandied by using a similar scheme. 

Zones for the standing broad jump, at two-inch intervals, can also 
be used to reduce testing time, the jumper taking three consecutive 
jumps, of which the best is recorded. Markings in tins instance would 
be two inches apart and the tester would estimate tlie distance 
between markers. The shot-put and various other throws may be 
administered in a similar manner, utilizing arcs drawn at convenient 
intervals with tlie center of the throwing circle as tire center of the 
arc. In the shot-put, these arcs may be one foot apart, beginning at 
a distance tlrat can be exceeded by the poorest performer and con- 
tinuing beyond the distance expected from the best performer. In 
the case of the discus tlirow or the basketball throw, these marks 
may he from five to ten feet apart, the judge estimating the distance 
between arcs at which the object lands. 

In this type of marking, it is usually most economical to have the 
markings made from both ends of tlie testing area, as was done with 
the football punt and pass for distance in Borleske’s touch football 
test. Thus, the football is punted or passed from the second line, 
making it unnecessaiy to return it for each subject. 

In such events as tlie high jump and pole vault, the most effective 
w’ay to reduce the amount of time required is to increase the number 
of standards and jumping pits. Some time can be saved, however, 
by utilizing the following procedures: (1) Permit the subject to 
choose the Iieight at which he wishes to start. (2) Permit each 
subject to jump once at each height, but to continue to jump after 
he lias knocked the bar off. Record the best heiglit cleared.* 

Posture testing. Considerable time can be saved in testing posture 
by utilizing rough subjective screening tests to select those pupils 
who will be given complete posture examinations. In such screen- 
ings, each pupil is quickly inspected by the examiner, who decides 
subjectively whether or not he should be included in the posture 
corrective program. Tliose so selected should then be given either a 
detailed objective test, like the Cureton, the Wickens-Kiphuth, or 
tlie Wellesley test, or a careful subjective test, like that proposed by 
Phelps and Kiphulii, 

Skill tests. Elach skill lest proposed for use in physical education 

* In track and field i«lj devised liy McCto> , the methods of scoring descrilied 
In tills section were utilized to a Urge extent 
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4. Give students a short explanation of the reason for tlie test 
at the outset so that they will understand in general what it is they 
are striving to do and what outcomes they may expect. This pro- 
cedure is of considerable help in securing the full cooperation o 
pupils and in obtaining an all-out effort on their part in talcing the 
tests. The use of visual aids, such as photographs, motion pictures, 
lantern slides, or filmstrips, would be particularly valuable in moti- 
vating the measurement program. 

5. Inform pupils of the results of their own tests. Too often pupils 
are not given the results they have obtained on a test- Not only 
should this information be told to the pupils, but a complete inter- 
pretation of what the scores mean should also be given. For tlie 
most part, such information and such explanations should be made 
privately, in order to protect the pupil psychologically. Such in- 
formation constitutes the best form of motivation possible, and 
provides an excellent opportunity for improving the pupil’s under- 
standing of physical education. 

A L€f$on from Ficld-Tetting CotuUtions 

As a project of the Eastern District Research Council, American 
Association for Health, Physical Education, and Recreation, Apple- 
ton “ conducted a field trial of physical performance tests, in order 
to establish national norms for entering college students. Two bat- 
teries of six items each, a total of 12 tests, were administered at 17 
colleges and universities. Each institution was requested to follow 
a common set of directions. Similar data were collected by the phys- 
ical education staff at the United States Military Academy under 
controlled testing conditions. Tliesc data were obtained from six 
training centers tliroiighout the country by testers trained at the 
Academy. 

Tile data from each college were compared with the West Point 
results and with those from the other institutions. Consistency was 
evident in the West Point data, but was definitely lacking in the 
colleges. Critical ratios between the means of the various institutions 
for the different tests were found to range from -1-8 to —20, as the 
most extensive difference, and from -4-5 to —5, as the smallest 


O. The Practkvhtlit^ of Standardized rroacdures for Physical 

rer\<^ance Trrti (West Point. Office o! Pliysical Education, United States Military 
Acadcni>. April 15. lajO). (mimeographed) 
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difference It «as concluded that the differences behveen colIeEcs 
were due, not to differences rn the degree of ability, but rather to 
Ulc testing conditions 

TJio fin'll observation made by Appleton can well be applied to 
all physical educators engaged m testing bo>s and girls m tlieir 
programs Motixation, proper inteqjreeation of written procedures, 
and extreme care by scorers are verj important factors in the ad’ 
ministration of tests eiery care should be taken to see to it that 
these factors are properly accomplished if comparable results are 
to be obtained at different institutirms and under varying testing 
situations 


PnESENTATTOV OF RESULTS (NlE-ntODS) 

An essential finale of measurement programs is tlie preparation of 
a report of testing results and the progress made in conducting tliese 
programs Such reports might logically include statements of the 
nature, objectives, and scope of the program nontechnical desenp 
tions of the tests used, mlerprelabons of tlie significance of test 
scores, explanations of the use made of die test results and follow up 
procedures, and reports of pupils progress in terms of average im 
provement, significant case study data, and other pertinent findings 
resulting from the program 

In the preparation of tliese reports, it is necessary to make various 
tabulations and to prepare significant graphs that may be used m 
effcctnely portraying die results obtained The final selection of 
tabulations and graphs to be used m tlie report will depend pn 
manly upon two factors, as follows (I) the essential ideas to be 
stressed, that is, tlie actual results obtained or the method of arriv 
ing at the results, (2) the interests and abilities of the group for 
whom die report is prepared diat is whether lajmen or technically 
trained personnel 

The sole object of presenting tabular materials and graplis is of 
course, to portray basic facts m condensed fonn so tliat outstanding 
points to be stressed will be evident to tliose for whom tlie report 
IS prepared However, much of the effectiveness of such presenla 
tions has been destro>ed because tabular materials have often b^n 
presented m such form that they could not he read and interpreted 
With ease In order to aid m improving these reports, tiierefore the 
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following suggestions for tlie preparation of tabulations and graphs 
are given. 

Consfnicfion of Tables 

Various points to beep in mind in constructing tables are as 
follows: 

1. Emphasize only one significant fact in each table. 

2. Avoid crowded tables. 

3. Place each table on a single page, if possible. 

4. Arrange tabulations in a logical manner. 

5. Space columns of figures so that they may be easily read. 

6 Construct the tables so that tlicy may be read from left to 
nght. _ 

7. Arrange tlie points to be compared so that comparison can t>e 
made easily. 

8. Rule tables as follows: 

a. Double horizontal hne at top of the table. 

b. Single vertical lines to set off the main divisions of the table. 

c. Single horizontal and vertical lines to mark off minor sub- 
divisions. 

d. Vertical lines to separate columns of figures. 

e. Omit lines at both right and left margins. 

f. Use either a double space after every fifth row of figures, or 
TONS s of dots extended from the items to the first column of figures. 

g. Horizontal column at bottom of the table. 

9. Align ri^it-hand digits in columns of figures, except when 
decimal points are used. Decimal points must abvays be aligned. 

10. Label the table in sufficient detaU so that it may be read and 
understood -without supplementary explanation. Use a single phrase 
and avoid tlje use of unnecessary words. 

Graphic Exhibits 

A graphic cxlubit is usually more easily interpreted than a tabular 
exlvibit. As a general rule, each tabular e.\hibit, especially if it con- 
tains several long columns of figures, should be accompanied by a 
graphic presentation of the same data. The vivid portraj'al of test 
data and their easier understanding by the public make the use of 
this device especially effective in reporting the results of measure- 
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very doubtful whether one can portray the ^ 

nhvsical education program in one table and still maintain clan y 
Living tlie wortli of a particular phase of the P^Sram, hoj ^ 
may he done rvith one table, as shown in the next section of this 

Follmving are several illustrations of the use of tabular presen- 
tation. 


Justification of Particular Phases of the Program 

To induce boys to participate in a wide variety of physical educa- 
tion sUlls, a decathlon was conducted at the ' “j’f “L"; 

setts. High School during the winter and spring of 
Twenty events were scheduled, with points awarded for each o o 
levels of performance. No other pressure was exerted to encourage 
boys to participate. All but ten boys in the school participate m 
one or more events— 641 boys in all. The total number of activity 
participations was 4,064— an average of nearly six and a half d^ er 
cnt events for each boy. Of considerable significance was the half- 
mile: 299 boys ran in this event-a real record of participation.' 

Table VI reports the events included in the decathlon and the 
number of participants in each event. 


Need for Expanded Program 

In detennining the swimming ability of undergraduate students 
at the University of Illinois, Cureton administered tests to 621 men 
classified as the “basic group” by his Motor Fitness Test.® Fifty-nine 
per cent, or 368 men, could not pass the 100-yard test in tlie pool; 
84 per cent could not swim 440 yards; only 3 per cent of tliis basic 
group could qualify for live-saving. The results of this testing appear 
in Table VII. 


Frcdenck Rand Rogers, /tn Admirable New England High School Physical Edu- 
cation Program (Nwlon, Mass : Pleiades Company, April 18, 1938), p 16 

^ For a method of tabulating intramural p-uticipatlon. sec H Harmon Cbrke, "The 
Use of Intramural Partiapation Statlsbcs," Research Quarterly, Vol VI, No 3 (Oc- 
tober 1935), p 27. 

• Tliomas K. Cureton, "Tlie Unfitness of Young Men in Motor Fitness,” Journal of 
the American Medical Association, Vol CXXlll (September 11, 1943), p 69. 
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TABLE VI 

Nu^.BEn OF PAFFiaPA-vrs r. Melbosf: HK=n SoooOL 

Events 

1 100 lards 

2 50 \ards 

3 High Jump 

4 Running Broad Jump 

5 Shot Put 

6 Hall Mile 

7 Hop Step Jump 

8 Standing Broad Jump 

9 Fence Vault 

10 Snap Under Bar 

11 5 Potato Race 

12 8 Potato Race 

13 HalfLcser 

14 Pull Ups 

15 Pushups 

16 Rope Climb 

17 Free Tluows 

18 BasVets (one minute; 

19 Football Punt 

20 Football Pass 


1936-37 Decathiov 
VoTticipants 
319 
29*’ 

73 

190 

245 

299 

233 

202 

34 

227 

153 

175 

33 

158 

148 

152 

371 

372 
178 
188 

4064 


Total 

table ATI 

ClonfF"'”” 

« U„*le 10 .wm. 75 feet ofter tumpmS .oto <fe.p 

voter feet firrt (■'»™ W "’V =» (P" 

PS Unable to s«im 100 >aras 

swmmers) . , to demonstrate 

^^f'-brer'” 'Ireot. ».le st™Ve 7o fee. 

each (average ,„J demoraBate four 

Ser.rr-d («re”S -.e .ha 


^^l mher 

23o 

133 

159 

73 


Ter Cent 
Z" 84 


2o60 
1176 
3 33 
10000 


rortf. of a Change groups 


for basVetbalj 
won lost an< 
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t>ed (at the close of regular pla>rng trme) for 2’ -‘oltose'up 
basis of strength indices and for teams arranged y P 

sides” metliod’ In Table VIII, three groups appear fallow® f 1 
Initial League a preliminary trial with teams 
indices (2) Berry League four teams equated by Strength 
scores (3) Pick up League three teams organired by choosing 

Sides 


TABLE VIII 

COMPABATIVX SCOKES OP BaSKETUAI-I. CaMES PLAVED BV DlFFEBEV-ri-V 

ORGANIZED Teams and Leagues 


Point Difference m Score 

Initial 

Berry 

Pick up 

League 

League 

League 

0- 4 

5- 9 

10-14 1 

61% 

1 28% 

11% 

72% 

20% 

4% 

44 % 

28 % 

17 % 

15-19 

20-24 

25-29 

Total 

100% 

4% 

100% 

5 5% 

5 5% 

100 % 

Median Difference 

3 5 points 

3 4 points 

6 points 


Eighteen games were played by teams in the Initial League and 
26 by those in the Berry League Tlie results of the two leagues 
were comparable the median point differences in scores were 3 5 
and 3 4 points, respectively In the Pick up League, the median 
point difference was 6 points 


CooPERA'm'E Measurement Projectts 

Tlie formulation and conduct of measurement programs are dilB 
cult functions They require complete rethinking and re evaluation 
of physical education Numerous problems appear— to be solved 
eventually m respect to peculiar local set ups In man> instances, 
follow up procedures— tlie use of test results— have not been well 
considered and need to be studied carefully, tried out locally, and 


^ Harry G Oestreich “Sliength Testing Program Applied to Y M C A Organiza 
tion and Administration Supplement fo the Research Quarterly Vol M No I 
(March 1933) p 197 
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adopted, modiBed, or re|ected according to the results of this trial 
Jn actual scliool situations Also, man> physical educators hesitate 
to take tlie plunge into measurement because of lack of lime due 
to lieivy scliedales and large classes If tnil> interested m measure 
ment, sucli indisiduals need encouragement and assistance in plan 
rung their local programs 

For tliese reasons a eooperatixe measurement project, in islucb 
not only pliysioal directors but also admmistrative officers assist 
each other, ^\ould be of great \alue Such a project involves an 
organizabon of plysical educators who are convmced of tlie value 
of and the need for measurement and who reside m tlie same geo 
gnplucal area The organization need not be especially formal in 
Its construction, although it is desirable to designate one individual 
to act as chairman and to assume responsibihtj for the necessarj 
administrative work entailed A secretai> would also be helpful in 
recording the minutes of ail meetings held and m prepanng reports 
on the results of die project Furthermore, the niunber of individuals 
included in tlie organization need not be large It is undoubtedly 
much better to Iiav e only a few physical educators who are seriously 
interested in and committed to measurement, Uian to hav e i large 
number, manv of vvliom may be lacking m entimsiasm and mchned 
to discourage and discredit much of Uie work attempted And 
finally, a few principals and a superintendent or two should be 
induced to attend regularly Two measurement projects of this sort 
wall be described briefly below 

CejUraJ J^etp iork State Project^ 

A cooperative measurement project was orgamzed in March 1939 
by a number of scliools in central New \ork State and conbmied lo 
function for several years Hie purpose of the project originally 
was to try out in actual scliool situations procedures for meeting the 
physical fitness objective in physical education with special refer 
ence to 

1 Measurement—the use of physical fitness test data case study, 
and follow up procedures with emphasis on pupil program adjust 
ment and general program organizabon pursuant thereto 

9C R Robhins "Central Ywl DemonsUation," ScAoo/ Acdctf^et \oJ M 
No 7 (March 1940), p 296 
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2. Recording-ways and means of simplifying procedures and 
eliminating inefficiency in physical education record-keeping. 

3 Reporting— the development of simple and efficient reports 
that would be usefvil in informing school authorities concerning the 
nature, scope, problems, and progress of tins program and that 
would also be used to inform the public regarding the physical 
education program and results. 

As the project developed, consideration was also given to meas- 
urement and follow-up procedures for meeting other objectives of 
physical education. It was felt necessary at the start, however, to 
concentrate on a single area of measurement rather than to chance 
the failure of the project by attempting too much. Emphasis was 
placed upon the thoroughness with which these programs could be 
conducted 

The Measurement Project proved successful. Not only did the 
physical educators participating receive considerable encourage- 
ment and assistance, but the pupils in the schools benefited greatly, 
as was indicated by improved individual test scores and by higher 
school averages. In terms of the test used in this particular project, 
which was the Rogers Physical Fitness Index, the followng sig- 
nificant results were obtained; 

1. The median PFI score for the nine schools included in the 
1941-42 tabulation was 112, an increase of 15 points over the scores 
recorded for the year preceding the inauguration of the Project. In 
the tabulation for Uie final year, 1,569 boys were included. 

2. All nine of tlie schools had median PFTs above 100 in 1941-42. 
In 1938-39, only two of the six schools then reporting had median 
PFI’s above 100. 

3 At Hamilton and Waterville, there were only a few boys with 
PFI’s below 100. 

4. At Warners, the median score had reached 112. Following a 
years change in program and dropping of the testing work, the 
median PFI decreased eight points, to 104. 

Average increases of 12 to 15 PFI points per year were typically 
reported for boys selected for special follow-up work In one school, 
the average annual increase over a three-year period was 19.5 points, 
an improvement of 25 per cent m physical power and strengtii (dur- 
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tag 1 fourth >ear the ivcrage increase was 25 points) results that 
cannot fail to be \er> significant for tlie present and future well 
being of tliese indhiduils 

A check on Arm> and P\i\j Etammation slalisljcs at Watemlle 
N 1 \s!iere in outstanding ph>sical fitness program was in opera 
tion for 1 number of >cirs shows that of tlie first 5S grndiates of 
the school crammed prior to the outbreak of \'^orId Uar II when 
acccpHnce slindards were high onK t\so were rejected ind these 
two were subsequently accepted At ^o^tll Syracuse N \ of 265 
gndunles of the school c'cammed for draft or enlishncnt up to 
tlcien months after Peirl Harbor onlj five were rejected and these 
five for die following reisons two organic heart defects one post 
infantile panljsis one postoperative condition and one severe 
automobile accident None of these conditions could have been cor 
rected b} a school ph> steal education program A similar situation 
prevailed at Flanililon N \ 

Orcfion Pitot Phystenf Fitnet$ Project^ 

During the academic jear 1954-55 the Oregon Association for 
llcaltli Physical education and Recreation carried out a pilot ph)s 
JOal fitness project through a Central Plijsical Fitness Cominillee 
Tlie following three basic premises for creating an efFecln e physical 
fitness program for hojs and girls m Oregon schools were adopted 

1 The program should be directed tow’ard bo)S and girls who 
are subpar in fundamental ph>sical fitness elements 

2 Tile program should lie based upon tlie identification of sucli 
indiVKhials through the use of valid tests 

3 The program should be designed to meet tlie individual needs 
of each low fitness individml 

Elev en high schools m different parts of tlie state agreed to partici 
pate m the project Testing teams from the Universit) of Oregon 
and Southern Oregon College assisted In the establishment of tJie 
pilot programs Initially one day was spent m eacli school at which 
time approximately 100 hoys and girk preferably from tlie sopho- 
more class were given ihe Pliysical Fitness Index (PFI) test At 
this visit too clinics were conducted to tram testers and seminars 

Harr son Oa Ae Oregon P lot Phi'S ^ Pro ret " r/ e f ? W Ed 

color \ol MV No P » 
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.ere held to consrder approprrate follow up procedures for those 

wnth low scores, as apphed to the local ^ to 

Three months later, the testing teams returned to Uie sclioo^ 
re test the same students, so as to esa uate re pr 
this tune, the local physical educators were =‘^0 ‘o ^p 'v 
tesPng. assistance was also provided b> the facult> and p > 
educatn major students of oUier colleges and unners. - when 
the tesbng was done in their lespecUve areas of ^ „ 
the follow mg additional colleges parhcipated Oregon State Co«eg^ 
AViUamette Umv ersity. Portland State College, and Lewis and Cla 

results of this pilot project, as indicated by the test scores 


were as follows 

1 The median PFI tor Uie boys in all schools was 108 at the tme 
of the final test, this w as a gam of 10 points over the initial tests 
highest median for a single school was 120 at Roseburg. up 
points over tlie first test, tlie median at Medford was 118. a gam m 
13 pomts Only one school had a median PFI for boys below iw 
at tlie close of the project . 

2 The girls median PFI reached 106 on the re tests, a substantial 
gam of 13 points The highest median was 118 at Coos Bay, an 
increase for this school of 22 points The girls m onlv one school 
re tested below median 100 It was generally agreed that the girls 
displa)ed some hesitanc> m taking the tests tlie first time, how- 
e\er, this had mostly disappeared on the re tests, the girls showing 
much greater interest and effort 


In the high scoring and/or large gam schools, special attention 
m physical education was gi\en to the low scoring boys and girls 
In se\eral instances, all pupils below 90 were given individual exer 
CISC assignments Time was provided during the regular physical 
education class period to practice their special evercises, daily home- 
work with the exercises was encouraged The nature of the mdi- 
vadual programs was vigorous bod> building activity, including 
conditioning and progressive resistance exercises, apparatus and 
tumbling, and track work Careful onentation was provided these 
pupils on the PFI test, tlie meamng of each individuals score, and 
the activitv program to follow 

In the low scoring schools tcif/i small gams, very little time was 
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spent in helping inthvidinl pupils The special conditioning activi- 
ties and the differentntion of dass actii ilies found m the high scor 
ing schools were not in evidence At hvo such schools both boys and 
girls were in heallli education classes for six weeks after the first 
tests were administered, and the following sit weeks were devoted 
to preparation for a physical education exhibition Thus, only a 
\ery few class periods of iigoroiis p!i)sical activity ivere possible 
between tests 


Selected Befeheivces 

Clarke II Ilamsnn "Oregon Pilot Ph\sical Fitness Project" The Physical 
Educator \ol \J\ No 2 (M-iy 1957) p 53 
— Phjsict! Fitneis Testing for the Professional Ph>sicnl Educator” The 
Physical Educator VoJ \JI No J (Marcli 1955) p 23 
Robbins C R “Central New >orlc Deraonstration " Sc/iool Actiiities Vol XI 
No 7 (\Urclt 1040} p 296 
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CHAPTER SEVENTEEN 


Application of Measurement 

, , I'll ” 1 ri"'"'"'' 1] "c "" r rr '"'"t 


As has been stressed tliroughout llie text, tlie use of test results in 
physical education is fundamental. Test results may be used to pre- 
sent important facts to school administrators, boards of education, 
and tlic public This was considered in the preceding chapter. Test 
results may also be used to motivate boys and girls to greater efforts 
and for continued practice of desirable habits of exercise, heathful 
living, and desirable social conduct This is essential in conducting 
health and physical education programs. 

Tests, however, are essentially the means of measurement. They 
should not constitute the program itself. Testing is a particular 
phase of administration, as tests should be used to obtain essential 
information about pupils so that programs can be planned effec- 
tively and conducted efficiently'. The follow-up procedures consti- 
tute "the program” and are of greatest importance to the physical 
educator as a teacher. To study the application of this function of 
measurement is the purpose of the present chapter. 

Indiv'touals Diffeu 

Induiduals differ in their mental, physical, and social make-up. 
Some have great intelligence and learn quickly, others are slow in 
their mental processes and have difficulty in keeping up with school- 
work. Some are “alive” physically, others are weak and unfit. Some 
are capable of being great athletes, others will always be mediocre 
and below average. Some get along well with people and are liked 
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and respected by their peers; others are obnorious and nnsports. 
manhhe in their social relationships. Some leam phys.eal sUlls rvat 
^eat facility, others will probably alway. be a 
clumsy at sports and games. As a consequence of hese observa 

necessarily after those cap.ac,t.es -nd n^ve ^ 
bLT:rand :ie:S:is“tT:,e're„. aUy of the hoy and girl in 

‘’p:Sresncecssary«^^— ^ 

the capabilities of boys and S'” j ,,„io„s ohjei^ 

follow. These procedures are de^'V chanters 3, 10, and 13. 
tives of physical education as isci j (itness, social adjust- 

Particular consideration ^ ^'r/rhletic activiUes. 

ment, homogeneous grouping, and sports 

Prn'SicAi. Fitness Needs 

In meeting individual Pl’^^^JSuough fsi^ations and tests. 
deOciencies must first be disco 1 ^ 5 , ed (preferably those that 

The best tests, of course, slmu that physically unfit 

have proved and treatment. Such a selection 

students may be following types, 

of tests might logically Pupils with 

1. Medical diould receive 

serious conditions who m "P sLuld be discovered. 

a modified physical remedial postural and foot 

2. Posture and foot tests. F P j prescriptions, 

detets may be selected for oLr metl.ods of assay- 

3. Tests of body build: “^rtant frameworh of 

ing body build, will furnish '^for understanding those hmi- 
fo? inte^reting many tes”"“ type and stnictur^,_^^ 
tations and expectations younger children, a e 

4 . Nutrition tests: important lor understanding 

tion of nutriUonal status rs espeeia 

growth demands. ^ 
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5. Tests of general 

svhose general fitness either rs Morv P“ “ ,,,ould be 

fundamental phase of physical ,ud the 

ones that physical educators are trained to administer 
results of which they are competent to interpret. 

After pupils watli special needs have been discovered R is Uien 
necessary to assign specific reasons for each pup ® 

Only then may successful indindual programs he esta 
type of physical education, consequently is ‘"f "‘H „ ^ ® of 

fir physical educators; its essence is the determination of 
causes” of deficiencies. foUowed by the amelioration of these pnm 
causes. Tliat this individual causal approach to the improveme 
physical fitness is elfecUve has been convincingly ® , 

a number of actual school sitiiaUons. The program , 

for both bovs and girls is the result of many years of tna , 
subsequent modification based upon experience in many puu 
schools scattered throughout tlie country. This program, j 

not only is based upon theoretical considerations but has vntlisto 
the acid test of actual practical trial in schools. 

In llie program desenbed, tlic following tests were used to eva u 
ate physical fitness: medical examination, Snellen vision test, au i 
omclcr test, Tlielps and Kipliuth posture appraisal scheme, foot in- 
spection and footprint angle, and the Rogers Physical Fitness In cc. 
It should he clear, ho\scxcr, that the techniques, devices, and prf^' 
cednres described arc not limited to use with these particular tests, 
hut may be applicable to any proper tests that detect individua s 
vho arc sul>-par physically. Also, the program xvas used successful > 
with iKJth lxj>s and girls. 


Cair SlrifiiV* 

If individual physical fitness needs arc to be met successfully and 
effectively, no effort should l>c spared to find tlie underlying or basic 
or originating cause of low phj'sical fitness. Persevering analysis and 
reasoning and conscientious attention to detail arc required in deal- 
ing with each c;ise. Tlic first step in this process is to conduct case 
studies of pupils in the low-fitness group, after which routings of 
pupils for treatment programs should l>e made. 

A case-study fonn is a convenient mstmment for recording perti* 


■to: 
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Medical examination As a medical examination has usually been 
given each pupil prior to the administration of physical fitness tests 
It IS advisable to include on tlie case-study form a brief summary ot 
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Figure 17.1. Clarke Case-Study Form for Students with Low 
Physical Frtness Indices. 
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13)C pbjsicwns Bndjngs TJmj prow^durr Jjtrr JjpJp the pJ» uci) 
educator in better understanding his low-Gtness pupib and m pbn 
ning or recommending appropnatc steps for induidual programs 
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The health-haht survey Each low-fitness pupil should answer a 
health habit questionnaire designed to re\ eal conditions that may 
affect his physical fitness Usually, this questionnaire cannot be 
made complete enough to cover all contingencies without becoming 
bulk) and unwield) It should, howeser, include questions concern 
ing the most significant health practices, those that most frequentl) 
affect tlieph)sical fitness of school children, such as living condi 
tions, fatigue, emotional stales, dietary practices, amount of work, 
play, and sleep, nature of hobbies, amoimt of phjsical exercise, fre- 
quency of minor ailments (headaches, colds, constipation), parental 
health, and so forth The liealth habit questionnaire accompanvang 
the case-stud) form has been used v«th success, it appears in Fig- 
ure 17 2 

HeaUh Guidance 

Individual conferences, based upon the replies to the question- 
naire and the information contained on the case stud) form, should 
then be held In each conference, tlie physical educator should be 
alert for openings that will lead him to tlie prime cause or causes 
of tlie pupils low physical fitness These causes should then be 
follow ed lip energetical!) b> discussing possible remedies with the 
pupil Such conferences should be held with pupils ev en if tlie ques 
tionnaires reveal no conditions that might account for their low 
physical fitness, since m talking with them and checking over their 
answ ers, tlie physical educator may discov er leads that might prov e 
significant As tlie mdindual case study dev elops, addihonal con 
ferences should be held whenever they wall be helpful 

Refermenl 

If, from the indmdual conferences it appears that the adnee of 
otlier specialists, such as the phvsician, psychiatrist or school psv 
chologist, IS needed an appointment should be made for the pupil 
Such referment will be advisable when the phvsical educator sus 
pect^ physical defects, organic lesions, or personahty maladjust 
menls as the cause of low pliysical fitness He should be particularly 
alert to refer pupils whose case studies reveal extreme obesitv wnth 
the possibilitv of glandular malfunction marked underweight with 
1 luslory of uncorrected physical defects or with obscure reasons 
for tlie condition, personality maladjustment with concomitant 
-106 
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emotional disturbances «illi «Iuch the physical educator does not 
feel competent to deal, case studies that reveal llie presence of tin 
corrected physical defects that maj result in orgame drams affecting 
the general htness of the vvliole organism, any other conditions with 
mdislmgiuslnble causes 

The results of such consultations togetiicr with detailed recom 
mcnditjoiis, should be confidcntnlly transmitted m witjng directly 
to the phjsical educator These rocoinmenditions are essential, as 
the plnsical educator should depend entirely upon tire judgment of 
specialists in those nreas m which they alone are qualified, and 
should refuse to draw conclusions from diagnoses unless accom 
panied htj specific rccommcndatiom The assistance of the school 
nurse may also be essential in visits to Uic homes m those cases 
Mhcre parental cooperation is needed 

Ooielo/imcnlnl Programs 

In the nnjontj of cases, tlie treatment of low fitness pupils will 
be concentrated in the ph}sic‘»l aclnitj program and m the modi 
fication of health Inbits Pupils assigned to developmental programs 
sliould be sclicdulcd for daily physical education classes If his 
steal condition warrants it, a decision which should be readied 
after rev lewing liis ease study data, the Ion fitness mdn idual should 
attend tlie regular physical cducntion dasses twice each week and 
the developmental classes during the other three days Tins pro 
cedure has two adv,antages (1) Pupils do not feel tint they have 
been set aside and classified as ‘unfit,’ ‘queer,” “cripples,’ and so 
forth Tliey liav e an opportunity to lake part in Uie regular classwork 
and to show tlicir ability to be one of the hrger group (2) Low 
fitness pupils need to leam the skills and to benefit from tlie social 
development of the regular classwork It is easier for the physical 
educator, as it saves his time, and it is just as effective for the pupil 
to adopt tins procedure During tlie evtra class periods, therefore, 
the activities can be concentrated on only one purpose-the de- 
V dopment of physical fitness-and tlve program can be built around 
meeting tlie individual healtli needs of its members 
Spccinl Exercises 

Man) low Blness pupils may also need special exercises m addi 
bon to the regular developmental acUvities Those with postural 
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defects, foot weaknesses, or obesity will benefit from activities to 
improve these particular conditions. In training for posture, exercisM 
are necessary to strengthen certain groups of muscles and to stretch 
others so tliat tlie individual may assume and maintain the proper 
position with ease. The general strength and fitness of the individual, 
however, are extremely important. 

Relaxofion Program 

All individuals with low physical fitness should be carefully ob* 
serN'ed for general fatigue and h)pertension. Certain questions on 
tlie Health-Habit Questionnaire are designed definitely to bring 
out fatjgue-hjpertension relationships. Tliese questions should be 
checked carefully and the pupil obserx'ed in his class and school 
activities for sjTnptoms of this condition. Hypertensed individuals 
are likely to exhibit signs of being “on edge,” nervous, or jitter)'. The 
causes of this condition should be sought; such factors as lack of 
sleep, overwork, nervous constitution, emotional stimulation in 
school and out, muscular tensions, pain, participation in too many 
activities, and the like, are the most common. Elimination of the 
cause is again an important factor in treatment. 

Social AdjtiMtmcnt 

Social maladjustment is frequently found in low-fitness indi- 
viduals. Which is cause and which effect is difficult to determine. 
Obviously, however, botli situations need remedying. In meeting 
individual needs, the usual study of causes should be conducted and 
tlie contributing conditions eliminated if satisfactor)' results are to 
be obtained. In serious situations, pupils sliould be referred to 
specialists trained in psychiatr)' for special advice and possible 
treatment Supplementary tests of social adjustment may be used to 
assist in discovering low-fitness students who are maladjusted 

Complete Case Studies 

As a general rule, low-fitness pupils should be retested at interv'als 
of from four to six weeks in order to reveal the progress — or retro- 
gression-being made by each pupil. If fair improvement is recorded, 
tlie physical educator may well feel that lus program is effective. 
However, it is necessary to restud) cases of pupils who fail to 
register advances on retests. At this point, complete case studies are 
ncccssao', beginning w'ltli rccJiecXs on health habits and including 
410 
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Role of the School Nttrse 

An efficient and sympathetic school nurse is of great value in 
following up cases of low pliracal fitness. Her work is witli the 
everj'day health problems of all pupils. These functions cany' her 
into the homes, where she learns of iKing conditions and the social 
and economic status of parents. She has an intimate contact with all 
phases of the healdi work in the school and becomes an invaluable 
ally to the physical educator in conducting tlie physical fitness pro- 
gram, once she understands his methods and aims— and perceives 
his reliance upon her and the sdiool physician. Following individual 
interviews with low-fitness pupils, consultation with the school nurse 
is helpful in further search for tlie cause of low' fitness. In many 
instances she will suggest promising leads and may help with tliem. 
Such assistance w’ill be of great help in borne contacts, particularly 
W'hen parental cooperation is necessary’. It may be advisable for 
her to make special home visits in order to discuss tlie correction of 
phj’sical defects or organic conditions. Parental cooperation also is 
often necessary' in order to modify the health habits of pupils, espe- 
cially tliose practices inv olving changes in diet, hours of rest, amount 
of outside work, and so forth. It is often advisable, too, to know the 
socio-economic status of the parents, in order to evaluate their 
willingness and abilit)' to pay for tlie correction of ph> sical defects. 
Those and other services tliat may be suggested as fitness programs 
develop are natural functions of the school nurse, the performance 
of which are essential factors in the development of a successful 
physical fitness program. 

Social Ad/ustmzvt 

Will lessons in team play and willingness to sacrifice one’s personal 
advantages for the good of the learn result in better citizenship^ 
Will good sportsmansliip on the athletic field be reflected m good 
business elliics? Will the ability to face difficult situations and the 
necessity to fight throu^ to the ver>' end be reflected in life situ- 
ations requiring the individual to face odds and not give in— to stand 
^Sht against ridicule— to fight on when tlie going becomes 
ffiffi(mlt? Will the ability to accept adverse decisions from officials 
in alliletic contests result in ability' to accept adverse decisions from 
classroom teachers and from other duly constituted authorities? 
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number over the greatest period of time, is the only sound answer to 
this problem. 


Selection of Social Tests 

In tlie selection of tests to measure social efficiency, 
educator may logically consider such instruments 
field as the Blanchard Behavior Rating Scale, the Cowell Social B 
havior Trend Indes, the Cowell Acceptance Evaluation, or 
sociometric questionnaire. However, he may also use the vanom 
character and personality tests constructed m education and p > 
cholog)', provided the traits measured in these tests confom to 
traits developed through the physical activity program. The latter 
selection of tests has value in securing the transfer of ^^lal ai 
from physical education to school and life situations. Tile aim o 
the physical educator thus is directed toward life problems raUier 
than toward the limited field of conduct and relationships in sports 
and athleUcs only. A consideration of both t>-pes of tests appears 
Chapter 11. 


Meeting InditUlual Needs 

Once those individuals with social problems are discovered, either 
through general obsers'ation or by objective measurement, the phys- 
ical educator should take such steps as are necessary to assist these 
pupils in making proper adjustments. The general approach is very 
similar to the one outlmed above for meeting individual physical 
fitness needs: a determination of “causes” through case-study and 
inter\'iew techniques, instigating appropriate remedies for remov- 
ing such causes, and including in individual physical education pro- 
grams the types of activities that will best develop the boy or girl 
socially. 

Causes of social maladjustment will vary considerably from the 
conditions sought in studying low physical fitness. A partial list of 
such causes is as follows: ' 


1. Peculiarities or differences in student’s physique, including 
physical weakness, defects, or extreme variations in body structure, 
facial features, or skin color, may cause him to avoid other students 


1 E. C Williamson, How To Counsel Students (New York McGraw-Hill Boo^ 
Company, Inc, 1939), Chap 7. 

414 



APPLICATIOV OF NfCASUBEMENT 
or to seek compensition fliroutjh antisocial bids for attention 

2 Unliealthj^ mental attitudes, such as feelings of inferiority and 
imdequaey, are often caused by undesinble parental and scliool 
renlionships, financial insecurity and marked deviations from other 
pupils in dress, speech, popuhnlj, and success 

3 O\ersolicitoiis parents who ina> slueld pupils from all dilB 
culties and liirslmess and who ma> dominate and restrict their 
activities, may cause submissneness selfishness, aggressiveness and 
domineering soci d habits and inability to meet new sitintions 

4 Attitude of teacliers who cmplnsize mistakes and blunders of 
tbeir pupils and try to be clever and witty at their expense or who 
tactlessly and bluntly belittle their achievements and abihty to 
achieve, frequently produces feelings of inferiority resentment, 
hek of interest truancy, and ineffective efforts to achieve 

5 Inability to aclucvc in tlie academic field may resvilt in attempts 
to compensate for tins failure by assuming an altitude of bravado 
dcstnictiv eness, and bullying to hide the pupils sensitiveness and 
thw irlcd desire for social approv al, or to adopt phantasy romancing 
or lioasting, or to seek companionship in groups where Ins talents 
will bo appreciated 

6 Physical aspects of the Iiome such as appearance location, 
comfort, and culliirai resources often arouse feelings of mfenority 
shame, rebellion, and frustration and cause students to avoid social 
contacts 

7 Awkwardness in students clumsy in movement and deficient 
in motor skills results in social unacceptabihty among their peers 
especially during adolescence 

8 Insufficient social evpcriences of the right type result in social 

maladjustment wJien the individual attempts to establish new 
relationships i j o' 

9 Poor recreational experiences may result m social difficulties 
and other personality defects 


It IS extremely difficult to get al the tmdcrlymg c-iuses of social 
maladjustment in many instances, partly because pupils are me ne 
to hide these facts from others, partly because these causes inar be 
so obscure and involved with extraneous factors t lat le s u en 
may feel fully justilied m atlnbuUng Iiis difficulty to some sourw 
far removed from the real one, and parti) because tlie student may 
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be entirely ignorant of the causes of his difBcuIty. The physical 
educator needs to gain experience in the use of counseling proce- 
dures, and may wish to confer with psychologists, psychiatrists, or 
the regular guidance personnel in the school. 

The remedy, of course, should fit the cause. General procedures 
for meeting the social objective in physical education are discussed 
in Chapter 10. 


Homogeneous Grouping 

TJie values and purposes of liomogeneous grouping in physical 
education are given in Chapter 10; tests for equating groups on the 
basis of general physical abilities are presented in Chapter 12; and 
tests of specific activities m physical education, which may be used 
for such grouping on the basis of individual sport skills, appear in 
Chapter 14. The present section will consider methods of securing 
homogeneity. 

Homogeneous grouping can be secured on tlie basis of only one 
quality at a time. Several measures of unlike traits when combined 
into a single rating tend to destroy homogeneity rather than to 
provide it. For example, the following individuals are not com- 
parable; 



m 


Total 

Pupil A 

125 

75 

200 

Pupjl B 

75 

125 

200 

Pupil C 

100 

100 

200 


Here are three boys, A, B, and C, with equal total scores. Are 
they homogeneous in any quality disclosed? One is physically 
strong, another is not; one is intelligent, anotlier is not; the third is 
average in both qualities. 

The proper method for securing homogeneity on a multiple basis 
is first to divide the group on one basis, and then to divide the new 
groups on a second basis. If Uiree bases for differentiation are used, 
the subdivision should be redivided, making eight different groups. 
For example, if the divisions arc on the basis of grade in school, 
Pliysical Fitness Index, and Strength Index, the groupings are illus- 
trated in Figure 17.3. fib 

Usuall), too, groupings are most effective when the subdivisions 
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have the total scores of competing teams equal, but “> 

"ty of the pupils ahhe as well Tims. If 

and IS placed on Team A, Henry, who is on Team B. sliouia 
approvimately the same Strength Index applies 

This principle for equating groups for P’USic^ 
not only to the Strength Index but equally T" *°no,'s 
used for this purpose, whether it be Larsons, McCloy ■ ; 

and so forth, or whether it be on the basis of individual 
such as in basketball, soccer, or softball 


Sport and Athletic Skills 


Diagnostic analyses and remedial processes can be applied to any 
trait that can be evaluated or measured Such procedures lav 
discussed above in relation to physical fitness and 
They may also be used in relation to sport and athletic s 
fact, the diagnosis of skdl difficulties and the appheaUon of remeom 
measures are c\eryday practices of the physical education te^cn , 
the\ are as nearly second nature to him as anything he does iru ♦ 
these processes are largely sub)ective as the physical , 

watches the performance of his pupils and makes criticisms a 
suggestions as to how the skill may best be accomphsbed or 
impro\ed to tlie point of perfection In teaching exercises on 
apparatus, stunts in tumbling, or fundamentals of game skills, le 
ph^ sical educator is continually alert to correct and improve t le 
perfomnnee of his pupils, in coaching athletic teams, tlie coac i 
must be etemall) vigilant to impro\e his players’ performance i 
the team is to be successful m competition Tliese are essential func 
lions of the physical educator 

ObjectiNC skill testing, however, is little used in physical educa 
tion for diagnostic and remedial purposes Track and field is very 
highl) objective, as times and distances become essential data m ap* 
praising the performance of the competitors The athletic team is 
also objectively tested on the day of a game, when it competes m 
actual contest with opponents of similar abilities The day by da> 
work of the ph> sical educator, nevertheless, is of a more subjective 
nature Objective testing, Uie function of this text, may be an am 
to him hut will imdoubtedlv never replace his judgment m diag" 
nosing and suggesting remedies for the improvement of skill 
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In fact the present status of skill testing in pli}sical education 
does not lend it readily to diagnostic procedures The vanous skill 
tests presented m Chapter 14 are usable more for the general ei niu 
ation of physical education icbvibes tlnn for a complete anal\ sis of 
the activity In diagnosing athletic ability McCIoy s batteries of 
general motor capacity and general motor ability discussed m 
Clnpter 12 are pioneering attempts in this field and indicate the 
possibilities of tlus type of teshng 
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Elements of Statistics 
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ests-to deterrnme ^ ‘ ^,„,ons of others , 



ELEMENTS OF STATISTICS 

percentiles, quartiles, and medians have a direct application in 
assembling and interpreting test scores; the mean and the standard 
deviation are invaluable to those interested in equating teams. 

4. Finally, the ability to use statistics is a requirement for those 
interested in solving experimental problems and in conducting many 
tj’pes of research. Although the following presentation of the ele- 
ments of statistics is not designed (o make expert statisticians, this 
aspect of tlie work may appeal to a certain few with special interests 
of a scientific nature. 

No attempt is made in this chapter to give a complete exposition 
of all statistical concepts the physical educator will encounter in his 
study of tests and measurements. An understanding of the ele- 
mentary, basic, concepts only are included. The material is such as 
might logically be included in a first course in tests and measure- 
ments and is needed in order to evaluate the tests appearing in tlie 
text. 


Tiie FnEQOENCY Table 


As statistics is a quantitative technique, dealing with large num- 
bers of test scores, the first task is to organize the data. This is ac- 
complislied by assembling the scores into groups or classes, tlius 
constructing a frequency table. As an illuslraUon of this teclinique, 
the following 62 weights are given in pounds: 


120 

104 

94 

76 

102 

97 

156* 

115 

119 

129 

93 

102 

90 

73 

81 

109 

79 

54 

116 

91 

141 

131 

100 

147 

83 

57 

89 

85 

42* 

100 

aoo 

77 

123 

49 

112 

120 


The procedures in constructing 
main heads: 


79 

113 

103 

98 

139 

92 

116 

73 

84 

122 

59 

137 

67 

68 

72 

64 

60 

103 

110 

110 

lOS 

80 

130 

100 

105 

97 



frequency table fall into four 


^ First, the range of scores must be found in order to determine the 
distance over which the scores are spread. In the data given above, 
Uiese txvo scores are starred, 156 being the highest and 42 the lowest; 
Uie range, therefore, is 114. In other words, all the weights faU be- 
txNeen 156 and 42, a distance of 114 pounds. 
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Second, the number of groups, or step .ntenak, (SI) '« 
rgrthe number of step 

mt^aTsh’ould be nearer 10. s,h.lpv« 

or large range, the number I>” .to 

there are what might be ooiiside ,j jjio,,];! be selected 

range, tlierefore. J ';j to use apprormntelv 

With £i ranee, therefore, oi 

12 step intervals, each fLi ^v>th t!.c hrg- 

Third, the step intervals should be 
est scores at tlie top and the sma es biahest score Instead of 

top “step” should be such as to boncrcr. it is 

using the ‘ 10 me a multiple of the sire of 

always easier and [ust as satisla ty 

the step selected, wliicl. “j o ,„p step should be the 

Thus, as 156 is the highest seoi^ the t^P^ 
inlenal 150-159 Each of the follow g ^ 

150. 151. 152. 153. 154, 1«. 1535 to 159 1, 159 

149 5 to 150 4 are considered 1 • 5 159 4 

Thus, this step actual y ^ ° ubiilar fnrni. be- 

All step intervals, tl-m should ,o„,., 

ginning with the step 150-15J ano 

step includes the smallest score. ,ts pr“Pcr step 

FtnalUj, each weight scor dio .tep I- - 

interval For example, ‘'jo „„„U 11 the scores arc placed, 
the second. 102. in 100-109 Uie proper step n, erv 

each indicated by a check ina k opp j„,g„v,cd wit 1 

Tlie number of scores as the “freiiuenev cohim 

appropriate figure Tins cohinm_.sk „o, eoluinn 

and IS indicated b) .he_^letler / ^.e;“g, origma numto of 

indicated by the "N, ='®;J,f„ni..s procedure are iHudrite 
weights The details eoneeming 

MuAsunns or CioniM saprc'cnts all 

A measure of central -Iw aecnniphshnicnt of a 

the scores in a dislnbu -> 
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and “oTuIl all To ttol^al’scorhad 
been en^r^e^aioM ^^ould be both 

as one would stffl wonder bow well the class bad 82; 

*e answer would probably be: "The average of the c ass s a 
or whatever U,e average may have been. The 

terms of central tendency -a single score representing ^1 die s ^ ^ 
There are three measures of centra! tendency in co 
follows: (1) the mode, (2) the median, and (3) tlie mean. 


The Mode 

The mode is the score or measure that appears 
When scores arc ungrouped, but arranged in order from hig i o » 
it is a very simple matter to determine the score 
greatest number of times. For example, in Uie 62 weights, P 
pears four times, the largest number for any single score, and co 
quently is the mode. . .i 

From grouped scores, however, it is impossible to detcrrirunc 
most frequent score, but one can tell the step interv-al in ^ 

largest number of scores lies. In the data illustrated in Table v ^ ^ 
scores, tbe largest number in any one step, appear in the interva 
100-109. Wlien it is necessarx- to represent a step interval by a single 
score, wliicb is true in Uiis case, the mid-point is taVen. Thus, ^e 
mode is 104 3. , r 

To find tire mid-point of a step inlerv'al, add one-half the size o 
the step to its lower limit. In the illustration, the size of tlie st^ ^ 
10, one-half of wliich is 5, which, added to the lower limit, 99 o, 
makes the answer 104.5.' 

A more reliable metliod of obtaining the mode from the frequenc) 
distribution is to compute it from the following formula: 

Mode ~ 3 (Median) — 2 (Mean). 

The Median 

Tlie median is the mid-point in a distribution, tliat point above 
which and below which lie 50 per cent of the scores. M'hen scores 
are ungrouped but arranged in order from high to lovv% it is quite 


* This mid-point u taten when the test scores hase been recorded to the nearest 
unit. It would be 103, if the scores had been recorded to the last unit. 
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easy to find the center, or middle score For example, in llie follo'V- 
ing five scores’ 18, 17, 15, 12, and 9, the middle score is 15 

scores grouped in a frequency table, this process is not so 
simple One can, Iiowever, count up the frequency column from 
the bottom and find in which group the median lies Tlien, by a 
process of interpolation, the exact point can be found This process 
IS illustrated in Table IX, where the 62 weights again appear in a 
frequency table 

Witli 62 scores, tlie mid point is at the 31st score 


TABLE IX 


CAtCOLA’nON OF THE MODE, MeWAN, AND MWN FROM PiTA GROUPED INTO A 

FnEijVENCV Table 


Stout 

150-159 / 
14O-H0 // 
130-139 //// 
120-129 yW 
110-119 tW/// 


/ 

1 

2 

4 

5 
8 


100-109 // 


0 


5 


12 

10 

8 


(+43) 


0 


( 1 ) 


90-99 VW /// 
80-89 tW / 
70-79 tW // 
60-69 //// 

50-59 HI 
40-49 // 


8 (30) -1 
6 -2 

7 -3 

4 -4 

3 ~5 

2 -6 


-8 

-12 


-21 

-16 

-15 

-12 


(-84) 


-41 


Mode falls HI class inienal 100-109, « at 


t04 5 (iKe mid pome) 


(2) Median = ^ = 31 

Median = 99 5 +t^ X 10== 

(3) Mean (Short mcihod) GA + (y ^ 

GA=I04 5 + 

A' “ 62 427 
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Counting oS from the small end of Uie frequency column, there are 
30 scores below the step 100-109. Thus, the point 99.5, the lower 
limit of the step, is reached, the 31st score being somewhere above 
this point. With 30 scores gone, therefore, one more is needed to 
reach the middle. As tliere are 12 scores in the step interval, Ms of 
it should be taken, or Mo of 10, tlie size of the step, equals .83. Add- 
ing this amount to 99.5 gives tlie median: 100.33. 

The Mean (Short Method) 

The mean may best be defined as the average, for botli terms are 
used intereliangeably. In aritlunetic, the average is tlie sum of the 
scores divided by tlieir number 

Ave. = 

N 

in which S means summation and W is the number of scores. 

A sliort method of determining tlie mean, when the scores are 
grouped in a frequency table, is to guess an average and then apply 
a correction, thus. GA 4* C. The guessed average (GA) is taken 
from Uie mid-point of the step selected, and the correction is in 
terms of the deviation of the scores in step intervals from this 
guessed average. Tlie formula is developed as follows: 

Mean = GA + C 
C = c X SI 



“L Mean = GA - 1 - X SI ) 

In the sample problem given in Table IX, tlie guessed average is 
selected at the 100-109 step As the mid-point of the step is used, 
the GA equals 104 5. The only guide in choosing the guessed aver- 
age is to select it somewhere near tlie center of the distribution, 
as this saves work. 

'Hie neU step in computing the mean is to determine the deviation 
of the difTcrent mid-points from the one guessed The mid-point of 
tlie step 110-119 deviates 10 points, or 1 step internal, from the 
42S 
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guessed ave«ge, d,e 1 being used t 

mid-point abose is 1 P'""* '“J j. jj,. positne deviations, 

the dcs iations are; 1. 3, , . jssed average. Below the 

as they represent c>,ccpt that the deviations 

guessed average, the same 

arc negative, as the s able . i„ „(i,ets. 

Since there are „™dcrat.on, which is done by 

it is ncecssary to tahe this lac „„[ai„Kl in each step (7 

multiplying the mimher t,,e guessed average ("<r 

column) by the dev iatioi. c ‘.L-'^fj'Juds Ihial column (die"/!!’ 

column). Tims: / X d / • a, t(iere arc positive and negatn e 

column) n,„s, l>e added separately and their 

values in the column, the) y,. jx), the sum of the 

dilFerenee determiued. jga't.ve values S4 Tims the 

positiv e values is « ami -8 ,,, fpm,u,a may now he 

sum of the column is 
completed. 


Mean = GA 

, . (di- X 10 

Mean = IWo +1, 62 


0 ^ 


: 97.89 


Meau=lh.o-rV62 ' student wdl 

reverse is true it tlic g' 
will pull it down. 

The V,e 0 / Ihe .'/ode. ^ is 

The mode is a "dienurber “f 

measure of central ten case. The however, 

involved, as is true (normal) the 1 Aside 

cases and the "’“'’I' ^ „cs os a measure of een 

tl,emorerehahlo.tbeeomes«^_^^^ u also 

from its use as a ,^„tration <>f f and is not 

indicating the Plates , 3 d quicUy „,shes to avoid 

The medion may ^3 distribution, H one ^ 

atfected by extreme scores 
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the influence of extremely high or extremely low scores on the 
measure of central tendency, the medim should he used It slioiiicl 
also be used when tlie distribution is trunealed, i c , cut oil at the 
top or bottom . 

The mean is the most rclnble of the measures of centr il tcml* 
ency, and is the one used when advanced work m statistics rs to be 
done Each score in the distribution has equal weight, tint is, equal 
to its full value, in determining the central tcndenc), as extreme 
scores at either end of the distnbiition alfect this measure 

Quautiles and Percevtiles 

The use of qinrtilcs and percentiles is valuable in making test 
scores meiningful and in describing the results acbici cd b> a class 
or group of indi\ iduals tint has been tested It is impossible to know 
how well one lias done on a test unless bis score is shown m rela- 
tionship to others taking the same test Tor example, simpl) 
a score of 150 on an examination is meaningless If, however, the 
30th percentile score is 150, it is immediately known that this indi 
vidual has exceeded 30 per cent of those taking the test but is 
below the score achieved by 70 per cent Percentiles, also, are of 
considerable value m comparing the standing of different individuals 
in a number of tests For example, how does a score of 11 seconds 
in the 100 )ard dash compare with a score of 16 feet in the broad 
jump^ If 11 seconds is at the 75l!i percentile point and 18 feel is at 
the 65th percentile, the comparison becomes clear 
The quartiles are of use, also in dividing or sectioning grades or 
classes into quarters based, of course, upon test results, or m deter- 
mining division points for the lower 23 per cent, the middle 50 per 
cent, and the upper 23 per cent 

The Quartiles 

The 25th percentile, or Qi, is the first quarter or quartile point 
the point below which he 25 per cent of the scores and above which 
he 75 per cent Similarly, the 75tli percentile, or Qa is the third 
quarter or quartile point the point below which he 75 per cent of 
the scores and above which he 25 per cent The median by way of 
comparison, is the 50th percentile, or Q'* 

The metliod of calculating the quartiles is similar to the procedure 
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the scores arc horrerer, .t rs 

rss-^^oraC.^ 

155 

iL=— = 155 

Cor.nl.ng up from the ll“‘ ^'^P’ " I 

9 scores hclorv the step lO ,,. -i „„ somcuherc rv.th.n the step^ 
,s thus reached, score m™'>" ® needed As there are - 

With 9 scores gone, tl.crcfore, 5,^^ „( fte step 

scores .n the step mlersal, 65/7 ot .t 

ts 10, so 

iLx 10 = 959 
7 

Add.ng this amount to 695, three fourUis of the 

In hie manner Q> - 'rff^CSuhon Three fourths of 

scores from the small end of the o 
,V = 46 5 

3^ _ 6_X_® = 46 5 

“* , o 110 119 Therefore, IS add. 

There are 42 scores belosv t he s P ^ 
tional scores are needed As tner 

45 ^ 20 = 563 

^ «f flip Steps 

to 109 5 the beginning o 


Adding this amount 

115 13 

The Percentilea -ddiUon to die median 

ttrs frequently very usrfr^.u^-“.ltduu.huu^ 

and the quartdes, the ten deeUe pu 431 
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10th, 20th, 30th, 40th, and the like percentile points. The method of 
calculating these points is similar to that used for finding the median 
and the quartiles except that again different points are found. For 
example, the 10th percentile is found by counting off one-tenth, and 
the 20tli percentile by counting off two-tenths (one-fifth) of the 
scores from the small end of the distribution, ratiicr tlian onc-fourtli, 
one-half, and three-fourths, as was true witli Qj, median, and Qs. 
respectively. 

Table X illustrates the method used in calculating Uie percentiles 
in the distribution of the 62 weights. The lOlh percentile (Pm) is 
located by finding one-tenth of 62 (NVl®)* counting this 

number of scores from the small end of the distribution. Tims, the 
10th percentile is 62.5. In like manner, the 20lh percentile (P 2 '>)» 
which is two-tenths of 62 (2N^/10), or 12.4, is found by counting 
12.4 scores from the small end of the distribution, and is located at 
74.36. Mlien percentile scores result in fractions, the score is usually 
taken at the nearest whole number. Tims, in tbe above examples, 
the deciles are 63 and 74, respcctixcly. 

Tlie 0 and 100th percentiles arc the lowest and bigbest scores in 
the distribution. Thus, in the original data from which the frequency 
table was constructed, the lowest score was 42 and the highest 156. 
Therefore, the 0 percentile falls at 42 and the lOOtli at 156. 

A cumulative frequency column (marked “Cam. f') appears in 
Table X. The scores in tliis column were obtained by adding the 
scores serially, beginning with the lowest score and continuing to 
the largest. Tliis column is of assistance in locating the desired point 
when counting for any particular percentile. For example, Pso is 
49 6 scores; 


4iV _ 4 X 62 


= 496 


from the beginning of the dislnbution; hence, it is clear from the 
“Cum. fs” that there are 42 scores below the step 110-119 and tliat 
the lower limit of that step (1095) has been reached. 


Me-asukes Of VARiABiLrrr 

Measures of central tendency indicate typical performance for a 
scores as a whole The next step xs to consider the 
vanabilit>- of these scores, that is, of the scatter or spread of the 
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table X 

r\r-/nt« /PCHCENTILES) FROM DATA GROITPED 

or TA..r 

(DatT from Table X) 


Scores 
150-159 
140-149 
110-139 
120-129 
110-119 
100-109 
90- 99 
80- 89 
70- 79 
60- 69 
50- 59 
40- 49 


J Camf 


2 

4 

5 
8 

12 

8 

6 
7 
4 
3 
2 

A' =62 


61 

59 

55 

50 

42 

30 

22 

16 

9 

5 

2 


Ouarltles 
(h= 78 79 
g,= t15i3 

DecfUs Table 
Pwo 156 


P« 

P» 

Pn 

Pn 

P» 

P« 

P« 

P» 

Ptt 

Po 


132 

119 

111 

106 

100 


63 

42 




Ca7fu/aOo'i ej Dictles 

55S + !ixW= “ 


Calculal anoJQ.^ 

=15 5 

, 65^ioss 7879 


P» = ^ = 12‘' 

3lSli 


o _3'- 


7.5 + ^XlO^ 

8.5 + ?ixll) 


P. = ^ = 24S 

P.= 5i^=3IO 

P«, = — = 37 2 99 5 + 

t«n jQ 


P„ = 1^ = 434 
Pm= — = 49 6 


,,5 + ^^XlO= 74 


^ 84 
: 93 
:100 
:106 
= 111 
= 119 
= 132 


Q'*- 

^55 + ^XlO = 

3X62 3 46 5 

n-x' 

, 45 10*11513 




109 5 + ' 


99 5 + 


X 10 = 

xio 


T2 

109 5 + ^^ 

’■^xio 
xio 


109 5 + ' 
129 5 + - 


>„ = 21 = 55 8 129 5 + '^’^ " der to shoAN the 

’“’"'“’■■■‘sJ :s5» 


= 1500 
: 1500 
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As far as can be determined from the data at hand, these two groups 
are ahhe in so far as the quality being measured is coneemed. Sup- 
pose. however, that the highest SI in Group A is 2500 and the lowst 
is 500; in Group B the highest is 2000 and tlie lowest 1000. Tlie 
t\vo groups no longer seem alike, as the range of scores for Group A 
covers a distance of 2000 SI points, whereas for Group B the distance 
is only 1000. In thus using the range, a measure of variability has 
been applied to indicate die spread of all tlie scores. Sitnilarity can 
he shown between groups onhj when both the central tendency and 
the tariahility of the scores are approximately the same. 

Tliere are three measures of variability in common use as follows: 
(1) the range, (2) the quartile dcviab’on, and (3) the standard 
deviation. These will be discussed in tlie order listed. 

The Ronge 

In the preceding illustration, the range was used to indicate the 
variability of all the scores. Its use as a measure of variabilit)', bmv- 
ever, is unreliable when frequent or extreme gaps occur in the distn- 
bution, as it takes into account only the extreme scores. In tlie 
illustration above, for example, one or two extreme scores in Group 
A could distort the picture and make the variability appear greater 
than it actually is for the bulk of the scores. In order to avoid this 
condition, the other measures of variability cut off the extreme 
scores and consider only the scatter or spread of those in the center 
of tlie distribution. 

The Qitattile Deviation 

The quartile deviation, or Q, indicates the scatter or spread of the 
middle 50 per cent of the scores taken from the median. Thus, in an 
effort to eliminate tlie effect of extreme scores on the measure of 
variability, tliis measure cuts 25 per cent from each end. The formula 
for calculating Q is as follows: 

n = - Q- 

2 

As botli Qj and Qi were calculated in the preceding section, the ad- 
ditional mathematical process is quite simple Table XI indicates 
Uiis procedure ^vith the 62 weights The third and first quartiles 
115.13 and 78.79, respecUvely, are taken from Table X. The distance 
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Figure A I Belationslups of Inlernuertrlc Baose 

behveen U.c bvo, or the ™"S« 

IS 36 34, B distance frequently ref ,eljtionslnp is slioivn in 

One half of tins distance, or Q ISIS deviation 

Figure Al. using tinremrehng the quartile devaaUon, 

found in the sample Ptfihktn , „d minus distances from the 
or Q, this value is marked Median plus 1877, the 

median It will be noted that q, „„ does 10033 

qiiartile deviation does n”' ^ ^bjoletel) normal or sym 
minus 18 17 equal tlie ac ual Q^my 
metrical distributions wall this occur 

The Slnni/orrl Denol'o" (.Short Velho ) standard 

Like the mean, as a "'““'“^^'bydie Greek sigma sign c) is 
deviation or SD ( ah" , ^„„ability and conseqnenll) » 
the most reliable of and in research The SD 

usually employed m hich indicates the scatter or 

or c, may be defined W — „j r,.e scores taken from the 

spread of the middle 63 28 per 

mean of the distribution standard deviation by the s lo 

The formula for cakublmg » ' « „erage in a fre 

method, that IS .11 “'f^t eSCal Serage, is 

quency table rather tlian from Uma^ 

It will readily be seen from •'«= “he oiJy ‘on 

L"d Vviation is compute^*^^ m finding SD 

IS new nt tins point is Sfa 
are as follows 



ELEMENTS OF STATISTICS 

1 Calculate the jd column, as prmously described in tlie discus- 

Sion of the mean t • i • 

2 Add another column (/tP), ^\hich is calculated by multipl>ong 
each figure in the d column by the corresponding figure in tlie fd 
column Add tlus column serially, since all tlie signs are now positi\ e. 
This will be 


TABLE XI 


Cacccuatton of Measures of I^ARiABtErrY frosi Data Gkoupzd into a 
Fpxqcesct Table 



(Data 

from Table X) 


&0Tej 

/ 

d Jd 


150-159 

I 

S 5 

25 

140-149 

2 

4 8 

32 

130-139 

4 

3 12 

36 

120-129 

5 

2 10 - 

20 

no-119 

8 

I 8 (+43) 

8 

100-109 

12 

0 0 

0 

90- 99 

8 

“! -8 

8 

go- 89 

6 

-2 -12 

24 

70- 79 

7 

-3 -21 

63 

60- 69 

4 

-4 -16 

64 

50- 59 

3 

-5 -15 - 

75 

40- 49 

2 

-6 -12 (-84) 

72 


V = 62 

-41 

427 

trliU Denalion. 


StarJaid Dmstion {ikarl mi 

o-Q--Qi 


«•- ( 

s/dy 

^ 2 



ry 

Q,= U513(TablcXl) 
78 79 (Tabic XI) 



„_n5 13-7879 .. 3634 


r 


= V6 89 — 44 X 10 
=5 2-54X10 = 25 4 


3 Compute a correction This is to be subtracted firom 

Ifd' /S, because the computations are bemg made from a guessed 
average rather than exactly at the mean 

4 Substitute in the formula and complete the computations 
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With a few cases, SD may be computed from the followmg for 
mula 

iw 

V N 

In this case, “d ’ is the actual detiahou of each score from the ealcu 
lated mean 

The Vie of Ihe Meeaures of Vanabihly 

The range is a rough nieamre of vanabJ.ty and « useW 

knowledge of the total spread of dis- 

ever, unreliable when frequent or extreme gaps occur 

tnbution , . t _„,pi!v and easily, and. 

The qiinrttlo dcointion may be “'"P distribution 

like the median, is not affected b) of scores around the 

It IS also valuable conjunction with die median 

central tendency IS sought It is 

on'y 1 IJ 1,^ used when the most reliable 

The standard dee, at, on *»"'<> V* ^ on, it is affected by ex 
measure of vanabdity is wanted Like uie 
treme scores m the distribution 

ITriiialing Group« onmfe two Of 

In expen"'‘="“‘' “ "^"cs^Tlmn usually done by a 

more groups on tlie basis o “ individuals with like scores 

process of matching, that is P'^ylien Uns process is com 
(approxunately) m opposite that the two groups are 

heted. It IS necessary to show '“''^“Joerned This similarity i 
nmilar in so far as the j the standard devration of 

nsnally shown by gi'ing the rue ohke, equation is 

the test scores for each S™“P “ ‘oted that not only are the cent al 
accepted Thus, it can to read of the scores in the 

gronpmgs the same, buttWtheJd; „„ account 

different croups is also comp 

the possibility of hTprocess of equaUng t'vo groups 

To illustrate tins procedure, f ment on the progressne 

adoptedbyShay^mconductmg _ 
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part versus the whole method of learning motor skills ^ 

one phase of the experiment. Shay equated 

students, using both Rogers Strength Index and the Brace Scale ^ 
Motor AbdUy. witli the results shown m Table XII From P 
MOUS discussion of the charaelenst.es of the mean and the standard 
delation, one can be very sure that the two groups -nvolved are 
very well equated m so far as the test residts are concerned, as bot 
the means and standard detialions are approximately the same 
both groups 


TABLE XII 


Shad’s Equatios of T^^o Groups Accordisc to the Rogers Strength 
IVDEX AVD THE BRACE SCAt-E OF MoTOR ASILm 


Group A Group B 


Rogers Strength Ivdex 
Mean 

Standard Deviation 
Brace Scale of Motor Ability 
Mean 

Standard Deviation 


1800 1794 

269 287 

64 76 64 50 

1076 10 44 


The process o£ equating groups is of particular sigiuBcance to the 
physical educator, for he may frequently wish to equate the com 
peting powers of intramural teams or of groups wnlhm a physica 
education class For tlus purpose he can follow out the process o 
matchmg scores, checking his work by computing means and stand- 
ard deviations 


The Normal Probability Curve 

An understanding of the characlenstics of the normal probabihty 
curve IS essential to the student of measurement Upon it is based an 
understanding of reliabihty, that important phase of statistics deal 
ing with the mterpretation of statistical results It is only through 
measures of reliability that the true Aalue of such obtained measures 
as means, standard deviations, and coefficients of correlation can be 
understood 

The Principle of the Normal Curve 

The principle of the normal curve is based upon the probable oc 
currence of an e\ ent when that probability depends upon chance 
For example, in flipping a com, the chances are even, or one in Uvo, 
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that .t wUl come da^vn heads, and there .s the same P^bab^ty 
It W.U come dorvn tads If tsvo corns are dipped, there are po 
bibties, as follows 


( 1 ) 


b 

H 


( 2 ) 


(3) 


(4) 


coins falling heads is one in four, of one 

head'and one tad, one chance in sOirfiutlier. it 

in four If this line of reason! g gettmg all heads 

would be found that there is 1024 iihen ten coins 

when three coins are flipped, and one cliance 
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1. The occurrence of the event must depend upon chance. If it 
can be shoN\Ti that skill enters into tossing coins, then a normal dis- 
tribution will not result. Also, the motor abiUttj of physical educa- 
tion majors could not be used to represent the general run of stu- 
dents, as this particular group is a highly selected one physically 
-selection thereby not depending upon chance occurrence. 

2. A large number of observations must be made. One would not 
expect an e\’en distribution of heads and tails with only a few 
tosses; but, with a large number of trials, the distribution would 
begin to take on a normal aspect. The same nile applies to human 
attributes. For example, a teacher would not be justified in grading 
students on a normal cur\'e when the class is small and she has only 
a few observations upon which to base her grades. It would be pos- 
sible for tlie entire class to be exceptionally good, evceptionally 
poor, or quite a normal group. Then, too, in this instance, the teacher 
should consider the matter of selection as previously discussed. For 
example, tlie children of university professors or professional people 
would be expected to have greater intellectual ability on tlie whole 
than would tlie children from slum areas. Grading on tlie normal 
curv'e, however, may be justified when a large, unselected group is 
used, as there is a good possibility that the ability of the group is 
clustered around the center with a few exceptionally brilliant stu- 
dents and with a like number of dull ones.® 


The Characteristica oj the Normal Curve 


Central iendencij. In the normal probability cur\'e, the mean, the 
median, and the mode are all exactly in the center of tlie distnbu- 
tion and hence are numerically equal. Tliis must be true, as it has 
been sboivn that the normal probability cur\'e is perfectly sym- 
metrical bilaterally, and, as a consequence, all of the measures of 
central tendency' must fall in the middle of the curve. 

}i<leasures of variability. In the normal curv'e. the measures of 
variabilit)' include certain constant fractional amounts of the total 
area of the cuix’e. Special reference uall be given to the standard 
deviation, as follows: 

If an SD, which indicates the scatter or spread of the middle 
6S 26 per c ent of the scores, is laid off in plus and minus distances on 


MO 
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„ normal curve, U will taVe 

line Tims, as stovn m Figure of llucc 

three SDs m a * cent of the scores 

standard deviations he 9973 per 


. f fj,~ iVorntof 

Proportional Areas of . between 

Tables are available “ Ce’, measured 

he mean and any pom s the fractional P“la 

;r::ttTerUmnra,P^ 

possible to tell the percentage c ^ ,,,,„cn t 

a certain score The «>>1e ,ent of the “"i. „ill 

two standard deviations ^ test 

who IS two sigmas aboi e * 50 jKr cc ^ ^ 

have a tennis ”"'^rt.e 4772 per cen< " ° \ |„„,,er than 

mein but also cm 

mean and the two ' m,„v oUier prob ^ a.ffcrences 

97 72 per cent 

out from tins table, sucli as 
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TABLE XIII 


PjEPCENTACE PaHTS OF THE TOTAE AbIA tlVDER THE NOBMAE PboBADIUTT CuR\'E 
CoRRiSPOsDCsG TO Distances on the Base Line Betiv'Een the Mean and StccES 
SH’E Points fbom the Mean in Units of Standabd Deviation * 


Example Bet\%eea the 

mean and a point 1 57 

sigma IS found 

44 18 per cent 

of the 


entire area under the 

curve 
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The TScore and the Sigma Score 

BoIlaheT.sca,e,ascng.nMea^^^^^^^^ 

self are based upon values togelher 

centJe scale, where the distance ties ol the distnbuUon, 

near the mean and spread U. e base line of the 

sigma values are based upon eq located at the lowest 

no^al curve Zero in .“jf'JVom ^ with 100 

score m the data f™- ts, stable « located at a 

placed at the highest scot j sigmas above 

Unt three sigmas below the „can is 50, and the 

the mean Thus, the lowest score ,ooated five sigmas 

highest sigma value is 100 _,as above the mean The unit 

below the mean, with 100 a the distribution The 

of measure, or one T, is jj j5 above and belovv 

mean T-score, therefore, is 50 and clever, T scores will 

tins point represent one sigm P ^ y 5Cale technique 

usually be found to range betvveen ,5 s„ far 

h” the advantage of placing , . expected in future per- 
belovv and above what End mores that cannot be 

formances that one is vory ' 

placed on the swle „,»ructmfi a Sigma Table or a T scai^e 

Tlie only Items needed in cons standard dev la 

when distributions are norma “ ^ lb instances (50th sigm 

tion • The mean is a given val^» ^ " The standard deviaUon i 

value and SOtli T-score, , f„r each = distance abov e 

added to and subtracted from two scorm| 

and below the mean The on y ,. -gn three sigmas belo 

mhlest that Sigma Tabl“-fTSe ranges be-een 
three abo\ e the a' erage ^ ^ j^le m decile i 

below and five above the average A 

in Table XI\f“ 

“fTaarre U » 
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OE course, if T scales are prepared for all units between zero and 
100, the T for any given score may readily be found From the data 
appearing m Table XIV, however, this would be impossible A score 
of 163, for example, falls between the T’s of 50 and 60, interpolation 
thus becomes necessarx' An easy and accurate metliod for complet- 
ing such mteipolations based upon an algebraic equation appears in 
the table 

A third tx'pe of scoring (able based upon standard deviation dis 
tances is the Hull scale, which extends three and one-half sigmas 
either side of the mean It goes be>ond the somewhat narrow limits 
of the sigma scale, but does not lea\e the ends of the scale so gen- 


TABLE XIV 

CALCin^noN OF A T Scale nioxt Data GnTN is the Table 
Ntean Weight = 150 
Standard Deviation = 20 
Thm, 

T score of 50 = 150 

Add or subtract 20 for each decile point 


T« = 150 

T„ s=150-f-20=sl70 
T-d ss 170-1-20 = 190 
T« =190 + 20 = 210 
T* =210 + 20 = 230 
Tm=230 + 20 = 230 
Tw = laO 

T« =150-20 = 130 
T* =130-20=110 
T» =110-20= 90 
T,o = 90 — 20 = 70 
To = 70 — 20= 50 


Dealt Table 


r 

Score 

100 

250 

90 

230 

80 

210 

70 

190 

60 

170 

50 

150 

40 

130 

30 

no 

20 

90 

10 

70 

0 

50 


13 



To CalaJale T oj a Ctcen Score 
Score giv-en = 163 

13 20 X 10 

X 

10 25"To°" 

X = 65 

50 + 65 = 56 5 


13X 10 _^ 
20 ^ 


erallj unused as docs the T-scalc As a result, it has considerable 
merit for xxider use as a scale 


Sinntlarel Scares 


Anolhcr metliod of sconng, the standard score, is occasionally 
used in testing The standard score is the standing deiiation unit 
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rii:™. 5 t --- 

standard score of -2 00 as a score tsvo standard 

the mean score scores follows directly from 

The formula for obtaining standard scores to 

the deEniUon and may be written 

, _ A - M 


where Z = a standard score 
X = a test score 
u = mean of Uie test scores 

For example the standard scorefor ap^ipd devia 

a given test m winch the mean score d 0 
Uon IS 20 would be computed as follows 
- 10 . 

20 ■ 


^ 70 • 

Z = 20 


: 05 


MEASUnES OF 

Vconifig of RehabtUty nuahh is \er> seldom 

In statistical work Xclopme"' it is impract. 

obtamed For example m ^ these norms are 

cal to obtaio the true arerige p u eight of 1- 

In order to determine for example U e tru ^ „f eve^ 

ealldboys d would be necessary lomc^^ „M 

boy 12 yerrs of age in tlie r-oMe poP '"’ 1 ^ 

be an impossible situation j sample repres 

a randonf sampling -f ^a ^--ire of rehabi t> nm, ‘ 

whole After this sample is tUe „„„ ucar 1 . 0 

applied to the mean popnlation) 

true mean ( the mean wb®* for the 

theme-m therefore 

approximates the Uue for all of determining 

rehabiht> of the me-1 , _yg jialisti'^'^^ t .i^.-ation the 

statistics consequentlx ,l.e standard deuatio 

the reliabdity of the , (orth , 

coefficient of correlation and 
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Tliree major factors influence the reliability of a measure, or, to 
express it differently, show how nearly an obtained mean aPP™'’’ 
mates the true measure. The first of these is the sample itse . ors 
truly random is it? As has been previously shown, normal proba- 
bilit>’ is definitely laclcing if the factor of selection enters into the 
picture. In a random sample, therefore, bo)^ should not be selcc e 
from one or from near-by lowTis, nor should school bo>s in 
cities only be selected. To be truly representative, tlie sampling 
must include boys in school and out, from both urban and 
areas, and so fortli. Tlie more successful one is in securing an un 
selected” group, the more nearly rcpresenlativ'c vv'ill his group be o 
all the boys of 12 years of age in the country. 

The second factor influencing tlie reliability of a measure is i® 
number of cases contained in the sample. It can readily be demon 
strated that an obtained mean may be changed by the addition o 
one new case to the distribution, and lliat this new case will 
the mean much more when it is based upon a few scores than when 
a large number is involved. For example, the addition of one extreme 
score to a group of 10 measures will cause a greater change in 
obtained mean than the addition of a similar score to a group o* 
1000 measures, as each case counts for less in the larger group. 

It is also true that the reliability of an av’crage will increase not m 
proportion to the number of measures upon which it is based, but 
upon tlie square root of the number. Tims, the reliability of the 
mean obtained from 50 cases is not twice that from 25, but rather 
100 cases would be needed to obtain twice the reliability of 25. To 
illustrate: 

= 5; \1w = 10. 

Tlie third factor affecting the reliability of a measure is the vari* 
abilitv' of the distribution. The more variable the distribution, the 
greater the possibility of extreme scores appearing in the untested 
population, or the greater the distance scores may be from the mean. 
It is readily seen that the farther removed scores are from the 
average, the greater will be the possible pull on the mean of scores 
not measured (which those measured represent). For example, 
the effect of a score of 200 is greater on a mean of 100 than is a score 
of 125, Therefore, the more variable the distribution, the less re- 
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liable iviU be .be rosubs. 

measure of reliability- It sbou ^ .> „atiire of the variable 

of variability is entirely rlcpen cn up^ controlled by the cvperi- 
bcing considered, and it cair , j„l,t of 12->ear-old 
rnenter. For example, a of height for 

tl^‘:.rC;T.tSblesi.„a.,on.asI^ 

cept, depends first upon the repr alfecUng 

When Oris eondibon has been the vanabdrty 

the reliability of measures, „ fotmula The measure 

of the dUtnbuUon, can error, and th.s raay 

of rebabdity usually used “«>“> ' s,aiist.cal devices For 

bo applied, vvdlb appropr.a e f”™"'” • ^cbabihty of the mean, of 
the purposes of this text, of correlatren 

the dilfcronce between means, an 
only will bo considered. 

RcUMlUr ol the Mran „ ^0 formula for tlie standard 

The slaM error of the mean. The io 
error of the mean is. 

^AU . 

■’"“Ta' 

Tahing data from J„|a: ’ 

= 62 Substituting m the ^ 

score, tlic less will 1 , ability it should 

the obtained mean. j. - the measures of mean 

Interpretatiorr. In '"WX obtained from simply 

bo understood accurate value true m a 

do not give e" a random =rP'‘"| ° Reluming to the 

the obtained figures gj are relative aff jaccessive sam- 

Ropnlatron. W 

illustration of the vveig 
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plings of these weights were taler. sWtl, a ditferent group of 

would not alwaj-s be precuely the same. 


w'ould not. If 


each time, the means 

Some of these means might agree, but many more 
additional random samplings were taken until tlicre were, s y, 
samplings, and if the means of these 100 samplings "'ore p'otM 
on a graph, the results would approximate a normal curs e the mean 
of all die means would be located in the center, and tlie other inean 
svould be clustered around this center within the limits of tlie Stan 
aid error of the distribution. , 

For example, using the figures in Uie sample problem 
above, if 97.89 should have been tlie mean of many samples, 
per cent of them would fall between 97.89 ± 35.3; and nearly aU 
of them would fall between 97.89 ± 3 X 323, in accordance wntll 
the kno\ra qualities of normal distributions. 

However, conclusions must be drawTi from only one sampling an 
not from many. Tliis is done in terms of probabilitj’. The chanc^are 
6S.26 in 100^ tlierefore, tliat Uic true mean lies between 97^9 
3.23; and one can be practically certain (99.73 chances in 100) 
that it lies behveen 97.89 = 3 X 3.23. For these chance relationships, 
consult Table XIII. 

The interpretation of reliabUit)' given here pro\‘ides only a rougii 
guide to judge the statistical adequac)' of a given sample. With the 
concepts of tlie null b>'potliesis, now generally approied, ^’anous 
“lei els of confidence” or “accuraci’ limits,” have been proposes 
Fisher has proposed two such limits, called respectively tlie .Oo ana 
the .01 levels, which are accepted as standard for most eyperimenta 
w’orlv. From Table XTII, it will be seen tliat 95 per cent of the normJU 
distribution lies within the limits — 1.96ri/; hence, tlie odds are 95 
in 100 that any sample mean will be within these limits This is the 
.05 level. For the .01 level, 99 per cent of the normal distribution 
lies between — 2.58cif; hence, tlie chances are 99 in 100 that any 
sample mean wall lie witliin tliese limits. For small samples, the situ- 
ation is quite compheated, so it will not be discussed here. 

Reliability of the Difference Beftceen Tico Cleans 

In stud>ing the position at w'hich the strength of the knee ex- 
tensor muscles could be applied most effecti\ ely, Harrell ’ measured 

• Dean U. Ilarrel^ "Further ReSnement of Objective Orthopedic Strength Tests 
Unpublished master’s thesis, Spnn^eld Cdlege. Springfield, Mass , 1949 
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the Iens.ome.cr Iho t 

was phced m two different P“‘ ^ Bounds The qiiesUon may 

11294 pounds, for Position - P pounds slalisUcally sig 

logically he raised Is „ forms of rehahility The 

niffcant? The answer can only he loiina 

results were is follows 
Position 7 
U, = 112 94 
_ 3 20 

The fornndXcaleulatingthestandard error ofadifferenee he 

tween two means is 

— \fi 20* + 6 sV = 7 29 

of the t\'0 groups is 

The actual difference ^*'''''^l|'°9'"Th”eliabihty of the differ 
designated hy il Hence d = « - ' - ^ ^vay m whien 

0^00 between two means is ‘’tIhis the ehaiiees are 

the reliability of the f J^Teshehveen 35 ± 729 ^ 

OS 26 in 100 that the true diff « between 35 ± 3 X 7 
may be practically certain that d ‘ certain frona the evi 

Also slaMtlcalliJ one ""fp^,fa,(tcrence m favor of f 
'*=r3T7->9 =*'"l87 which subtracted ,’,tween the 

difference and Its measure of^^^^ difference 



imere!n;e 
)usly mentioned 
tins point 


r’rtfinEi.A'nO'i 


Weaning »/ Corrclalmn ''anahle only 

, , eonsidenng statist jjgree of relation 

^^‘^?“f^Th neTSepvv.ll«-"“<J“‘'‘° 449 

been dealt with Xnene 
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ship between two \*anables, that is, correlabon Tiiere are 
methods of computing correlations, but the standard method t. 
known as the product moment method, and is signified b> the 
bol V also knmra as the “Pearson r,” after its^ onginator Such 
other correlation methods as the “rank-difference and the Sp^ 
man footnile” ha\e been devised for computmg correlations w en 
tlie number of cases is small Because of tlie hmitabons of the latter 
methods, hovv ev er, the product moment correlation onlv wiU he pre- 
sented in this text 

The range of the possible degree of correlations extends 
-"1 00 through 00 to a —1 00, all divisions of the scale bemg used 
(such as 95, 137, — 17, and so forth) A -rl 00 indicates a perfect 
positiv e correlation a large amount of one v anable is found v'ath a 
large amount of the other, a small amount of one with a small 
amount of the other, and these are in direct proportion throughout 
all ranges of their distnbubons A ~1 00 is just as significant a cor 
relaUon as is a -^100, but the proporbons are in reverse a large 
amount of one variable is found with a small amount of tlie other, 
and these variables are also in direct proporbon throughout all 
ranges of tlieir distnbubon 

In a zero ( 00) correlabon, however, no relabonship exists an 
individual vvilli a high score m one variable mav appear anwxberc 
on the scale for the opposite variable With high posibve or negabve 
correlations, one could predict with considerable accuraev an mdi 
viduals score in one variable b) merelv knowing his score m tlie 
other M ith zero or near zero correlahons, such predicbon would be 
impossible— v\ould, in fact, be enhrelv a matter of chance 

To ifiusfrafc If a -^1 00 were obtained bj correlabng strengtli 
and intelligence, it would mean that the strongest individuals wer® 
the most bnlliant and the weakest were the least hnlliant If a -1 00 
correlabon were obtained from the same two variables it would 
indicate that the w eakest individuals vv ere the most brilliant and lli® 
strongest individuals were low m intelligence (the old expression of 
"a strong back and a weak mind”) With a zero correlabon however. 
Inc strongest individual mav appear anvwhere on the intelligence 
scale and the weak individual hkewise no relationship exists 
Computing ZerthOrder CcrreJationt 
Tlie procedures for calculating a coefficient of correlabon bv tlie 
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, . >1.„ miTclation bemeen the arch 

to be used tor each one of the san 
a Dcc.de upon ‘''= described for setung up 
aides This is done m to obtain approsiinateb the 

a frequency table Care should be U 

same nimibcr of intervals for , .jj tins is tnie m tlie sanqi e 
uill not ncecssar.li be j ^ „ step of 4 being used m 

problem as the a anab.bt.es are 

both instances canabic on the left (1 

b List the iiitersals for one lanab ^^ For he Han 
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lies are placed in tl.e upper left-l.and comers of 

d. Complete die scatlergram Willi frequen^’ colum . 

right of the scattergram for the T-vanable (ng i . y 

Tllnce); and7x” at the bottom of Uic scattergram for the A-ranable 

''t Gulss as a mean for each variable the mid-point of an int^em^ 

approximately in llie middle of each distf butmn. Rule 

lines the squares in the row and tlic co^mn m which 

averages lie, as indicated in Table X\'. Tlien compute 

(c or 7d/iV) for each variable, C. and C„' and the standard dexia- 




of each variable, « and cy> in terms of delation units, that is, xnt 
out multiplying by the size of the interval In inalang these ^P« 
tations, the folloiring columns are necessarily adjacent to the smtte 
gram; d, fd, and fd'-, placed on the right side for the I -variable an 
at the bottom for the X-variable. So far, in calculating r, n'i ' . 

exception of the construction of the scattergram, no new statistical 
work has been presented. . 

3. The final step in the problem is to compute St'y • A debmtion 
of is “the desiation of the various scores from tlie two guesse 
a\erages"; it is obtained by niulUpI>'ing the deviation of tlie scores 
from one guessed average by tlie deviation from the oilier, in tem^ 
of dexiation units (that is, xsithout considering the size of the step)- 
This procedure may be outlined as follows; 

a. Tlie lines representing the t\xo guessed axerages dix-ide the 
scattergram into four quadrants: upper right, upper left, loxx^er rig t, 
loxxer left. Squares on tlie right of the guessed average for tlie 
X-xariable are positive; squares on the left, negatixe Squares abox’e 
the guessed average for the T-x'ariable are positive; squares beloxv, 
negatixe. Tlierefore, all squares in the upper right and loxx’er leit 
quadrants are positive, as plus times plus and minus times mmus 
equal plus, or positive; and all squares in the upper left and loxx er 
right quadrants are negative, as plus times minus equals minus, or 
negative. 

* See the conipuUUon of ihe mean. 

^ See the computation of the standard de>iabon 
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elements of statistics 

h. In case No 1. U.o f 

the two guessed averages is (+o X +a) • j , 

deviates five squares from both guessed j,, before, 

being the produet of these two distance. The «« ™ 
represents the value of the square, and is place</m 
hand corner, as shown, in Table XV. The values of all the squares 

are detennined in like manner. this 

c. As there are more scores in some squares than m , 

fact must now he tahen into account. For example, ^ 

representing Case No. 1. there is one frequency. 
moment, therefore, will be 1 X 25. or 2o. f. 

been two frequencies in the square, its product-moment ^ 

2 X 25, or 50. In the square immediately above Case No. l, 
are two frequencies and a square deviation value of 20, its pro 
moment, therefore, is 2 X 20, or 40. 

d. When the product-moments of all the squares have been com- 
puted, with due regard for plus and minus signs, the entries in the 
x’t/ column can be made. It will be noted that all the pro uc 
moments in Table X\' have been circled to facilitate addition. AUtJ 
the product-moments for each step of the Y-vanable, placing tlie sum 
of tlie positive values under the plus sign, and the sum of the nega 
tive values under the minus sign. The algebraic sum of this column, 
then, is the difference between positive and negative values, 39S or 
the problem in question. This procedure may be duplicated for t le 
X-variable columns to check llie work: the two answers should agree. 

4. Compute the coefRclent of correlation, r, by means of tlie for 
mula; 



Tire corrections, CtC,, and the standard de\aations, cxCy, are m 
terms of deviation units and are not multiphed by units representing 
the size of the step interval. 


Interpreting Coefficients of Correlation 

Coefficients of correlation should not be confused with per cent 
relationships. A correlation of -f-.50 is not halhvay to perfect corre- 
lation; nor is a correlation of .80 only twice as significant as one oi 
434 
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ELEMENTS OF STATISTICS 

well; furthermore, it is the method in common use today to indicate 
statistical significance. 

Tables are ineluded in statistics texthoohs, which provide tlie 
amount of the correlation necessary for significance, depending on 
the number of cases in the computations. For example, witli llh- 
cases, an r of .195 is significant at the .05 lesel; an r of .254 is signiii- 
cant at the .01 level. Thus, only correlations as high as these could 
occur by sampling error 5 times in 100 at the .05 level and once in 
100 at the .01 level. 

Special Correlation Metho/h 

Various methods of computing correlation have been devised for 
special conditions. Several of the more commonly used ones arc 
described briefly below. 

Rank-difference method. Tlie rank-difTcrence method, designated 
as rho (p), is designed to correlate two variables when the number 
of cases is small and when it would be cumbersome and impractical 
to use the more detailed product-moment method described above. 
In this situation, rho may be corrected for r by tlie use of a specially 
prepared table. 

Biserial r. Occasionally it is useful to ascertain a relationship exist- 
ing between two variables when only one of them is expressed in two 
categories. Tliis metijod was utilized by Larson and McCurdy, for 
example, when they correlated the results of their “Organic Effi- 
ciency Test” with a criterion consisting of two groups, infirmaiy' 
patients and varsity s^vimme^s. 

Teirachoric correlation. This method of correlation is used when 
both variables are dichotomies (two categories each). 

Coefficient of contingency. ^^^Jeneve^ a relationsliip exists be- 
tween two distributions, either one of which is not a variable, the 
usual methods of correlation are unsatisfactory. As an illustration: to 
determine the relationship between the extracurricular activities of 
college students and the t>’pe of position held five years after gradu- 
ation. The coefficient of contingency indicates whether resultant 
frequencies are distributed as might be expected from mere chance 
or whether there is a tendency for certain characteristics in the one 
distribution to be associated with the characteristics in the other. 

Modified Spearman-Brown Prophecij Formula. The Spearman- 
Brown Prophecy Formula is used frequently in the construction of 
456 
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SCORING TABLES 


TABLE xvil 


ScoECsc Table for SciivriDEns CAnoto\AscuuAnTK^ 


A Reclining Pulse Rate j 

B Pulse Rate Increase on Standing 

Rate 

Points 

0-10 

Beats 

Points 

11-18 1 

Beats 

Points 

10-26 

Beats 

Points 

27-34 

Beats 

Points 

35-42 

Beats 

Points 

50- 60 

61- 70 

71- 80 

81- 90 

91-100 

101-110 

3 

3 

2 

1 

0 

-1 

3 

3 

3 

2 

0 

3 

2 

1 

0 

2 

1 

0 

—1 

-2 

-3 

1 

0 

—1 

-2 

-3 

-3 

0 

-1 

-3 

—3 

-3 




Pulse Rate Increase Immediately 

C Standing Pulse Rate 


after Exercise 





■■ll 

■Sd 

11-20 1 


31-40 

41-50 



Beats 

Beats 


Beats 

Beats 



Points 

Points ' 


Points 


— ^1 

60- 70 

^5 

3 

3 


1 

0 

71- 80 

3 

3 

2 

1 

0 


81- 90 

2 

3 

2 

1 

0 


91-100 

1 

2 

1 

0 


*; 

101-110 

1 

1 

0 

—1 

—2 


111-120 

0 

I 

-1 

-2 

—3 


121-130 

0 

0 

-2 

-3 

—3 


131-140 

~1 

0 

-3 

—3 

—3 


£ Return of Pulse Rate to Stand 

{ F Sv-stobc Pressure Standing Compared 

mg Normal after Exercise 

1 xwilh Reclining 




Seconds 

Points 


Chang) 

3 m Mm 


Points 

0- 30 

3 

1 Rise of 8 or more 


3 

31- 60 

2 

Rise of 2-7 




61- 90 

1 

No nsc 



1 

91-120 

0 

Fall of 2-5 



0 

After 120 2-10 bea 

ts 

1 Fall of 6 or more 


—1 

above normal 

—1 






After 120 11-50 bea 

ts 






abov e normal 

—2 







•EC Schneider "A Cardiovascular Rating as a Measure of Physical Fatigue and 
Effiaency ” Joumol o/ Amencan i/edicol Association VoL''4(Mav 29 1920) pag« 
i*aY7 ' 
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table xviir 


Sum of 

Predicted 

Skeletal 

Weight 

Measures 

in Pounds 

88 0 

74 5 

88 5 

76 0 

89 0 

77 0 

89 5 

78 5 

90 0 

79 5 

90 5 

810 

910 

82 5 

915 

83 5 

92 0 

850 

92 5 

86 0 

93 0 

87 5 

93 5 

89 0 

94 0 

90 0 

94 5 

915 

950 

92 5 

955 

94 0 

96 0 

95 5 

96 5 

96 5 

97 0 

98 0 

97 5 

99 0 

98 0 

100 5 

98 5 

102 0 

99 0 

103 0 

99 5 

104 5 

100 0 

lOo 5 

100 5 

107 0 

1010 

108 5 

1015 

109 5 


102 0 “ 117 5 — 

1025 U20 

iVomen" Besearch QuariertS jfil 


Sum of 
Skeletil 
Measures 

1030 
1035 
104 0 
104 5 

1050 

1055 

1060 

1065 

107 0 
1075 


1110 
112 0 


1080 
108 5 

1090 
1095 
1100 
1105 
1110 
1115 
1120 
1125 
1130 
1135 
1140 
114 5 
1150 
1155 

1160 

1165 

1170 

1175 


predicled 
Weight 
m Pounds 

1135 
1150 
1160 
117 5 
1185 
120 0 
1215 
122 5 

124 0 
1250 

1265 
1280 
129 0 
1305 
1315 
1330 
1345 
135 5 

137 0 

138 0 
1395 
1410 

142 0 

143 5 
1445 

146 0 

147 5 

148 5 
1500 
1510 


Sum of 
Skeletal 
Measures 

118 0 
118 5 

1190 

1195 

1'’00 

1205 


1210 

1215 

1220 

122 5 

1230 

123 5 

124 0 
124 5 
1250 
1255 
1260 
1265 
127 0 
127 5 
1280 
1285 

1290 
129 5 

1300 

1305 

1310 
131 5 


Pred cted 
We ght 
in Po inds 

152 5 

154 0 

155 0 
1565 
157 5 

159 0 

160 5 
1615 
1630 
1640 

1&?5 
167 0 
1680 
169 5 
ro5 

1720 
1735 
174 5 

reo 

I'-O 
1785 
1800 

1810 
182 5 
1835 
1850 
1865 
1875 
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SCORING TABLES 
TABLE XIX 



1 Norms for indinduils whose weights are above hmits for which norms axe 
included are calculated bv adding to the norm for an^ cho«en weight the pound 
difference between that weight and the indi% idual a weight ttma the Weight Denatioa 
Multiplier 
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table XX 

Sthk-cth Indo: Nob«s roa Mm 


J 1 whose weights ny ®^'^-^w6htI>c«»t>on 

Norms for >ncUviduaU jh the weight «.r«* the \^e.6 

icd are calculated b> , w«,i.hlrb?’®“^tr*'t>°S 

ence between that wcig ^ calcoJ*t*d roUSW 

ipber. „„r38Teai8oJ*«®®xvearo>er35. ^03 



SCORING TABLES 
TABLE XXI 

BiHivcTn Ivonc Nonas fob Grats (Belt) 



• Wel^t Multiplier Eeprsrfuetd nl,k pemtuvnt ef Fredertei Bend 


4&4 
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SCORING TABLES 
TABLE XXII 




SCORING TABLES 


table xxni-A 

n,FCON SniPi-mcA-nov of Stbfscot and Physicai. Fitness Indices 
Tables foe Computation of Receession Eqdation 
Upper Elementahv School Bovs 

t,ua,:on- SI = 1.03 (Leg Lift) + 1 33 (Bock Lift) + 10.92 (Push-ups) + 133 




SCORING TABLES 


TABLE XXIII-B 
O.KCOK 0, 

A E„mtio« 1 33 (Leg Ut) + 1 20 (Am SBe^glh) + 286 


t M (Leg Lift) 


,0 50 60 n 80 00 


"[ 475 49"’ 505 519 

309 412 426 439 452 4M 55, 

532 545 559 572 585 599 61^ 7,5 

“= '‘™ S? ’aS 85? 865 B78 801 004 018 

798 811 825 838 

iiiiiiiili 


;??? IS IS iS IS i| 

,5,5 2008 2022 « S 2® 22» 

IZ ^ i SI S? Si - 2500 2514 

2394 2407 2421 2454 

1 20 (Rog^x AmW;^— ■ : 

i i 1 1 S S S s S -■ 

600 612 624 
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TABLE XMII-C 


OPxa>s Sc,a^CA•^o^ of St*o.ot,. .v-d I™CFS 

Tables fob Computatios of Regression E<?lati 
Junior High SaiooL Bo^s 

B Equation 1 12 (Leg UIl) + 89 {A™ Strength) + 3 19 ^ 


I 12 (Ug Lift) 





0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

300 

336 

347 

358 

370 

381 

392 

403 

414 

426 

437 

400 

448 

459 

470 

482 

493 

504 

515 

526 

538 

661 

500 

560 

571 

582 

594 

605 

616 

627 

638 

650 

773 

600 

672 

683 

694 

706 

717 

728 

739 

750 

762 


700 

784 

795 

S06 

818 

829 

840 

851 

862 

574 

835 

800 1 

896 

907 

918 

930 

941 

952 

963 

974 

986 


900 

1008 

1019 

1030 

1042 

1033 

1064 

1075 

1086 

1098 

1 109 

1000 

1120 

1131 

1142 

1154 

1165 

1176 

1187 

1198 

1210 

lZ4i 

1100 

1232 

1243 

1254 

1266 

1277 

1288 

1299 

1310 

1322 

1333 

• laS 

1200 

1344 

1355 

1366 

1378 

1389 

1400 

1411 

1422 

1434 

1443 

4 es7 

1300 

1456 

1467 

1478 

1490 

1501 

1512 

1523 

1534 

1546 

153/ 

1400 

1568 

1579 

1590 

1602 

1613 

1624 

1635 

1646 

1658 

1669 

IMK) 

1680 

1691 

1702 

1714 

1725 

1736 

1747 

1758 

1770 

1781 

1600 

1792 

1803 

1814 

1826 

1837 

1848 

1859 

1870 

1882 

1893 

1700 

1904 

1915 

1926 

1938 

1949 

1960 

1971 

1982 

1994 

2003 

1800 

2016 

2027 

2038 

2050 

2061 

2072 

2083 

2094 

2106 

2117 


0 09 (Rogen Ann Strength) 
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50 

60 

70 

80 

90 



10 

20 

30 

40 

50 

59 

69 

79 

89 

100 

99 

109 

119 

129 

139 

149 

158 

168 

178 

188 

200 

198 

208 

218 

228 

238 

248 

257 

267 

277 

287 

300 

297 

307 

317 

327 

337 

347 

356 

366 

376 

3S6 

400 

396 

406 

416 

426 

436 

446 

455 

463 

475 

485 

500 

495 

505 

515 

525 

535 

545 

534 

564 

574 

584 
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SCORING TABLES 
TABLE XXm-C (Coni ) 

Taouis 

B E„i«.lon 1 12 (Leg L.!.) + SB (Am Slicngll.) + 5 19 (R.gl t C„p) + 1- 
S 19 (Rii.lt Grp) 


30 

156 161 166 

40 

203 213 218 

50 

260 265 270 

60 

311 317 32’ 


no 

120 

130 

140 

150 


70 

363 368 

80 

4l3 420 

90 

100 

467 472 

519 524 


571 

576 

623 

6’8 

675 

680 

727 

732 

779 

784 


liii 


187 19’ 157 202 

239 244 249 254 

291 296 301 

^3 348 353 358 


594 400 405 410 

,,c 45? 457 46 

498 591 199 514 

550 555 561 566 

60’ 607 612 618 

ra 

-iftic 711 71“ '4* 

i iti s s 



SCORING TABLES 


TABLE XXIII-D 

nnrcoN SMPuncATioN or SraEvcra a'h Pm-sicAi. Fitaess Indices 
Tables eob CoMPUlA-nov or Recbession' Equation 
Sevioiv High Soiool Bo« 

A Eqmlwn 1 22 (Leg Lifl) + 1 23 (Arm Slrength) + 499 


1 22 (Lrg Lift) 



0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

300 

400 

500 

600 

366 

488 

610 

732 

378 

500 

622 

744 

390 

512 

634 

756 

403 

525 

647 

769 

415 

537 

659 

781 

427 

549 

671 

793 

439 

561 

683 

805 

451 

573 

695 

817 

464 

586 

708 

830 

476 

598 

720 

842 

700 

800 

900 

1000 

854 

976 

1098 

1220 

866 

988 

1110 

1232 

878 

1000 

1122 

1244 

891 

1013 

1135 

1257 

903 

1025 

1147 

1269 

915 

1037 

1159 

1281 

927 

1049 

1171 

1293 

939 

1061 

1183 

1305 

952 

1074 

1196 

1318 

964 

1086 

1208 

1330 

— 

1100 

1342 

1354 

1366 

1379 

1391 

1403 

1415 

1427 

1440 

1452 

1200 

1464 

1476 

1488 

1501 

1513 

1525 

1537 

1549 

1562 


1300 

1586 

1598 

1610 

1623 

1635 

1647 

1659 

1671 

1684 


1400 

1708 

1720 

1732 

1745 

1757 

1769 

1781 

1793 

1806 

1818 

1500 

1830 

1842 

1854 

1867 

1879 

1891 

1903 

1915 

1928 

1940 


1952 

1964 

1976 

1989 

2001 

2013 

2025 

2037 

2050 


1700 

2074 

2086 

2098 

2111 

2123 

2135 

2147 

2159 

2172 



2196 

2208 

2220 

2233 

2245 

2257 

2269 

2281 

2294 



2318 

2330 

2342 

2355 

2367 

2379 

2391 

2403 

2416 

2428 

2000 

2440 

2452 

2464 

2477 

2489 

2501 

2513 

2525 

2538 



1 23 (R<^ct 3 Arm Strength) 


1 

0 

10 

20 

30 

40 

50 

60 

70 

80 



12 

23 

37 

49 

62 

74 

86 

98~^ 


123 

135 

148 

160 

172 

185 

197 

209 

221 


246 

258 

271 

283 

295 

308 

320 

332 

344 

300 1 

369 

381 

394 

406 

418 

431 

443 

433 

467 

400 

492 

5M 

517 

529 

541 

554 

566 

578 

590 

500 

615 

627 

640 

652 

664 

677 

689 

701 

713 

600 

738 

730 

763 

775 

787 

800 

812 

824 

836 

700 

861 

873 

886 

898 

910 

023 

935 

947 

959 

800 

084 

906 

1009 

1029 

1033 

1046 

1058 

1070 

1082 


90 

'lU 

234 

357 

480 


603 

726 

849 

972 

1095 





SCORING TABLES 


TABLE XMII-E 


0 „.cov 

Tabixsfo 5^^^„,j,,^„Samoi.I!ovs 


B E,.,cmn 1 07 (Leg L*) + 1 06 (Am Smng.M + 1 « (=»* >-« + 


1 f>7 fLnr Lift) 



0 ,0 20 30 40 =0 

300 
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s i i i si si 

700 
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900 

1000 

lilJIlHIl 

— — "7vi 4 iwt 1252 1263 1273 

1100 

1200 

1300 

1400 

1177 1189 1198 1209 IgO ,348 i3S9 gg 

s IS iS 

— 1669 1680 1691 HJl 

1500 

1600 

1700 

1800 

1605 1616 1636 ["5 ,766 1™ 178’ ,,,5 

lei? 1™ H SI r,s iS 
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SCORING TABLES 

TABLE XXin-E (Coni ) 

Oregon SiN.RunCATlON or Strenoh. and 

Tables fob Computation of Recbession Equation 
Senior High Soiool Boys 

B Eqimtian 1 07 (Leg Li£l) + 1 06 (Arm Slrength) + 1 42 (Back Lift) + 194 
1 06 (Rogers Arm Strength) 
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0 
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30 

40 

50 

60 

70 

80 

90 

100 

200 

300 

400 

106 

212 

318 

424 

11 

117 

223 

329 

435 

21 

127 

233 

339 

445 

32 

138 

244 

330 

456 

42 

148 

254 

360 

466 

53 

159 

263 

371 

477 

64 

170 

276 

382 

488 

74 

180 

286 

392 

498 

85 

191 

297 

403 

509 

95 

201 

307 

413 

519 

500 

530 

541 

551 

562 

572 

583 

594 

604 

615 

625 

731 

837 

943 

600 

636 

647 

657 

668 

678 

689 

700 

710 

721 

700 

742 

733 

763 

774 

784 

795 

806 

816 

827 

800 

848 

859 

869 880 890 

1 42 (Back Lift) 

901 

912 

922 

933 


0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

200 

284 

298 

312 

327 

341 

355 

369 

383 

398 

412 

300 

426 

440 

454 

469 

483 

497 

511 

523 

540 

554 

400 

568 

582 

596 

611 

623 

639 

653 

667 

682 

696 

500 

710 

724 

738 

733 

767 

781 

795 

809 

824 

838 

600 

852 

866 

880 

895 

909 

923 

937 

951 

966 

980 
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TABLE XXIV 


T SC0«i=s Navt rnts'"-- ' "'JJ J'”' 


r Score 
100 


90 
95 

91 
93 


Sq ‘at 
3 1 rusli 


91 

90 

89 


80 

85 


79 

78 

77 

76 

75 

74 


70 

09 

C8 


65 

54 


iSiJ Upt 
20o 
200 
190-S 
18o 
180 
17(W 
l6o 
160 
155 
150 
145 
140 
135 
130 
125 
120 
115 

110 
105 
100 
07 9 

92-0 
80-91 
86-8 
82-5 
79-81 
77-8 
74 0 
72-3 
09-71 
07-8 
05-0 
034 
61 2 
59-00 
o7 8 
55-6 
54 
52-3 
51 

49-50 
47 8 
40 
41-5 
43 
42 
40-1 


PvA Vpi 


84-5 

82-3 

80-1 

78-9 

76-7 

74-5 

73 

712 

078 
60 
015 
63 
61 2 
00 
58-9 
57 
65-6 

51 
53 

52 
51 
50 
49 
4$ 
47 
IihO 
41 
43 


Sgunl 

Jump 

127 

123 

120 

117 

114 

111 

105 

106 
103 


SO 

83 

81 

79 

77 

73 

71 

69 

63 

66 

01 

03 

01 

59 


31 
33 

32 
31 
30 


otNaYalPensonnel Train nc 


V c 


p I r*"* 
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SCORING TABLES 


TABLE XXn' (Cant.) 



S(ival 



Squat 


T-Scort 

Tkrusis 

Sti-Upa 

Push' Vps 

Jump 

Pull-Vps 

52 


39 


30 


51 

29 

38 

28 

35 


50 


36-7 


34 

9 

49 

28 

35 

27 

33 


48 



2S 



47 


33 


32 

8 

4G 

27 

32 

25 

31 


45 


31 


30 


44 

26 

29^ 

24 

29 


43 


28 

23 


7 

42 

25 

27 


2S 


41 


26 


27 


40 


25 

22 


6 

39 

24 


21 

26 


38 


24 


25 


37 

23 




5 

36 


23 

20 

24 


33 

22 

22 


23 


31 



19 


4 

33 

21 

21 

18 

22 


32 


20 




31 

20 

19 

17 

21 


30 






29 

19 

18 


20 


28 


17 

16 

19 

3 

27 

18 

16 




26 



IS 



25 

17 



18 


24 


IS 

14 



23 

16 



17 

2 

22 


14 




21 

15 


13 

1C 


20 


13 




19 

14 


12 

15 

1 

18 


12 




17 

13 





16 



11 

14 


ir> 

12 

11 




14 

11 





13 



10 

13 


12 

10 

10 




n 



9 



10 

9 



12 


9 

S 

9 




8 



8 



6 

C 



11 


S 

5 

8 

- 



4 

4 





3 

3 


G 

10 


1 

2 

7 





474 



SCORING TABLES 


TABLE XX\' 

IvDiANA Moiob Fitness Index ^ 
Scale Scopes for Coll ege Men 



Chins 

Straddle 

chins 

Push ups 

V^ertical 

jump 

Standing 
brtnd jump 


100 

17 

33 

36 

29 75 
2950 

no 

100 

99 

OS 

99 




2923 

109 

97 

98 

97 


34 

33 

29 00 

lOS 

96 

96 

16 





95 

93 

94 

93 


33 

31 

33 

28 75 

28 50 

2825 

107 

106 

9-1 

93 

92 

91 

92 


32 

28 00 


90 

91 

15 




103 

00 

89 


31 

32 

27 75 
2750 

101 

89 

8$ 

87 


87 

8G 

85 

84 

83 

82 


27 00 
26 75 


2650 
26 25 


103 

102 

101 


85 

8^1 

83 

82 

81 


80 

79 

78 


27 

28 

2600 

23 73 

25 50 

100 

99 

79 

76 

77 
76 

77 

76 




2525 

9S 

75 

74 

73 

12 

26 

26 

23 OO 

97 

73 

74 

73 


25 

23 

24 75 
24^ 

96 

71 

70 

71 

70 

69 

11 

24 

21 

2425 

24 00 

23 75 

93 

94 

69 

65 
67 

66 

63 

67 


23 

23 
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SCORING TABLES 


TABLE XX\' (Conf ) 

IsTJiANA Moron Fitness Index 
S c%LE Scores ron Coixece Men* 

Scale score Raw scores Scale score 


Straddle Vertical Standing 

Chins chins Push ups jump broad jump 


65 

10 

22 

22 

64 




63 




62 


21 

21 

61 




60 

9 


20 

59 


20 


5S 




57 


19 

19 

56 



55 



JS 

54 

8 

18 

53 




52 



17 

51 


17 

50 

49 


16 

16 

48 



47 



15 

46 


13 

45 

44 

6 


14 

43 


14 


42 

41 


13 

13 

40 



12 

39 

3 


3S 

37 


12 


36 



11 

65 

34 

4 

11 

10 

33 


10 


32 


9 

31 
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23 50 

93 

65 

23 25 


64 


92 

63 

23 00 


62 

22.75 

91 

61 

22 50 


60 


90 

59 

2225 


3S 

22 00 

89 

57 



56 

21 73 

SS 

55 

21.50 


54 


87 

53 

2L25 


52 

2100 

S6 

51 

20 75 


50 


S3 

49 

20 50 


4S 

20 25 

84 

47 



46 

20 00 

S3 

45 

19 75 


44 

19 50 

82 

43 



42 

19.23 

81 

41 

19 00 


40 


so 

39 

18 75 


33 

18.50 

79 

37 



36 

18 25 

78 

35 

18 00 


34 

17 75 

77 

33 



32 

17 50 

76 

31 


SCORING TABLES 


TABLE \\V (Con* ) 
IsDUNA \!0T0r rrrsESS Inw's ^ 
Scale Scqrls for College Mes 


Scile score 


30 

29 

28 

27 

26 

23 

24 
23 
22 
21 

20 

10 

18 

17 

16 

IS 

14 

13 

12 

11 

10 

9 


Raw scores 


Scale score 


Straddle 


Vertical 


Standing 
broad jump 


chins 

9 

8 

17 23 




17 00 

75 

8 

7 

1675 



1650 

74 

7 

6 

1623 

73 



16 00 


6 

5 

15 7S 



4 

15 50 

71 

5 


15 25 

70 

1 

3 

13 00 

14 75 

69 


2 

14 50 

6S 

3 


14 25 

67 


1 

14 00 


2 


1375 

66 

1 


1350 

65 



13 25 

13 00 

61 




63 



1273 




1250 

62 



12 23 



30 

20 

25 

26 

21 

23 


20 

10 

15 
17 

16 

15 

14 

13 

12 

11 


" Urhi-n''!; 

•Ka.lW BMUallej Iw'””’ ” 

d« - Bullrtm of !)■« So'*"' 


tember 1943) 
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TABLE XXVI 


Achic^tucvt Scales tor Girls m 
IsDiAXA Statx VursicAL FfTNESs Test 



rs 
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TABLF XXVU 



4T9 





































SCORING TABLES 


table XX%'in (Coni ) 












SCOUINC 


TABtX XXIX {Cont.) 

lSDU''A TltTSlCAI F1TM.SS TLST STATC XoRMS FOR HLEilEVrART GlRW 
(D]ui>£5 4~S}* 































SCORING TABLES 


TABLE XXIX (Cent ) 

Indiana rjirsiCAi. F^^^Ess Test State Ndbjs ros Eleuevtakt Gjbis 

(GR.»es 4-8) • 



4S5 



SCORING TABLES 



4S6 



SCORING TABLES 


table XXXI 

Orecov Motor Fitness Test 
Norms for Secotruit Soiool Bots 
Bt Grades 


Jump and REacl, Numte of Pull-ups Po.a.u Ra« » 

in Inches 


\ 29 33 3 

J 28 32 34 3 

5 27 31 32 3 

5 26 30 31 3 

4 25 29 30 3 
3 24 27 29 3 
1 23 26 27 : 
;0 22 25 26 : 

9 21 24 25 ; 
;7 19 22 24 : 
16 18 21 23 

15 17 20 21 
16 19 20 
14 15 17 19 
13 14 16 18 
12 13 15 16 

10 11 14 15 

9 10 13 14 
8 9 11 13 
7 8 10 11 
6 7 9 10 


17 22 23 

I 16 18 21 21 

■ 15 17 19 20 

; 14 15 17 19 

I 13 14 16 18 

} 12 13 14 18 

I II 12 '2 

1 9 II 12 15 

0 8 10 10 12 

7 7 9 9 10 

6 6 7 8 « 

4 5668 

12 5 ■! 5 5 

!0 2 3 2 3 

i9 I 2 I 2 


26 22 2 
25 26 23 2 
24 24 124 2 
22 23 26 ; 
20 21 27 : 
19 20 28 
17 18 30 
16 16 31 

14 15 32 

15 13 35 

II II 33 
9 10 36 

8 8 37 

6 7 39 

5 5 40 

3 3 *' 

’ ^25 


23 21 

25 22 23 23 

25 23 25 25 

26 25 25 2: 

27 25 26 21 

2! 26 27 2- 

29 27 28 2 

30 29 29 2' 

1 31 30 30 3 

1 32 31 31 3 

1 35 32 32 

i 35 33 33 3 
1 36 35 34 - 
9 57 35 35 ■ 

0 3« 36 36 ■ 

1 39 3! 37 . 

2 4 0 39 39 
5 41 40 39 
,5 53 51 40 
,6 55 42 51 

18 55 53 42 

19 46 44 53 

I® " “5 55 
51 48 57 55 

53 49 48 5s 

54 50 


4Sf7 



SCOniNC TABLnS 

table nvmi 

OnrcoN \Iorron I'lT'r'is Tt^ 
NonMS FOK ScroNDAnv Saioot. CmLS 
GnAncs 



1 

'th8th9thl0lhUthl2th7 

thJ 

100 

75 75 107 104 105 106 ' 

99 1 

96 

72 72 100 97 98 99 

98 

92 

68 68 93 90 91 92 

96 

88 

164 64 86 83 84 85 

93 

84 

60 60 79 76 77 78 

90 

80 

156 56 72 69 70 71 

86 


Standins Broad Jump 

Inches Arm Curl ups 

8th 9th 10th 11th 12th 7th Sih 9lh 10th 11th 12ih 


76 ; 

52 52 65 62 63 64 

72 

48 48 58 55 56 57 

68 

44 44 51 48 49 50| 

64 

40 40 44 41 42 43 

60 

36 36 37 34 35 36 

a6 

20 20 30 27 28 29 

52 

16 16 23 20 21 20 

48 ' 

12 12 17 13 14 14 

44 

8 8 11 9 10 U 

40 

5 5 8 5 6 ' 

36 

4 4 7 4 5 ( 

32 

3 3 6 3 4! 

28 

2 2 5 2 3- 

24 

114 1 2 

20 

3 1 

16 

2 


80 82 85 85 87 b/ oa wa >- _ 

76 78 81 81 85 85 59 59 65 65 67 67 

i73 7a 78 78 80 80 53 53 58 58 W M 

70 72 75 7a 76 76 47 47 5 51 53 53 

66 68 71 71 71 71 41 41 44 44 46 46 

63 65 68 68 68 68 35 3 5 37 37 39 39 

59 61 63 64 65 65 29 29 31 31 33 H 

56 58 60 60 61 62 23 23 25 25 27 g 

19 19 21 21 23 ^ 


Il05105121 121 123 123 
101 101 114114 116 116 
95 95107107 109 109 
89 89100100 102 102 
83 83 93 93 95 95 
77 77 86 86 88 88 
71 71 79 79 81 81 
65 65 72 72 74 74 


53 54 56 56 58 59 

49 51 53 53 55 56 

46 48 49 49 51 52 

43 4 4 4 5 57 4 9 50 

39 39 41 43 45 46 

36 36 39 41 43 44 

33 33 36 38 40 41 


15 15 17 17 
11 11 13 13 


30 30 33 35 37 

27 27 30 32 34 

24 24 27 29 31 


1 22 22 25 27 29 30 


19 19 
la 15 
11 11 
9 9 

7 7 

5 5 

3 3 

1 1 
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table xxxm 

SIX-SlC^^V SCOBINC ClURT FOT ^ 

NSWA Physical PEBFomtAvcE Ttsr 


10- 

Sccond 

Standing Basket- gj. Squat 

Scak Broad ball Potato 

Score Jontp Threw Race op" “P* 



• Eleanor Metheny. ,‘^“,"5toco^SCTt'o". 
Girb,” Jountol at Heallli and riipoc»‘ 


, f„ |h(h 5*iol 
5 (June 



SCORING TABLES 


table XXXIV 


PEBCEsrn-E Scale 
C o^^■ELL Social Adjlstmevi Ikvex 


Raw PercentJe 
Score Score 

88 99 

81 99 10 

80 98 65 

79 98 20 

78 9773 

77 97 30 

75 96 85 

74 96 40 

73 93 94 

72 95 50 

70 95 04 

6S 94 59 

63 92 79 

63 92.34 

62 91 44 

ei 90.34 

60 90 09 


59 

8919 

58 

88.29 

57 

8649 

56 

86 04 

53 

8314 

54 

84 23 

52 

83 33 

51 

82 88 

50 

82 43 

49 

81 OS 

48 

80 18 

47 

79 28 

46 

78 38 

45 

77 03 

44 

74 77 

43 

73 42 

42 

7297 

41 

72 32 

40 

72 07 

38 

71 17 

37 

69 37 


Raw Percentfle 
Score Score 


36 

6847 

35 

6712 

34 

65 32 

33 

6441 

32 

63.51 

31 

61.26 

30 

59 91 

29 

39 01 

28 

57 21 

27 

56 31 

26 

55 40 

25 

54 95 

24 

53 60 

23 

3270 

22 

51 80 

21 

5090 

20 

5045 

18 

48 65 

17 

4685 

16 

4594 

15 

45 50 

14 

45 04 

13 

43.24 

12 

41 44 

11 

40.54 

10 

40 09 

9 

38 74 

8 

37 84 

7 

36 94 

6 

33 59 

4 

34 68 

3 

33 33 

2 

32 43 

1 

30 63 

-1 

2973 

—2 

28 38 

-3 

27 48 

— 3 

26 00 


Raw 

Score 

- 6 

- 7 

- 8 
- 9 
-12 
—15 
-16 
-17 
-18 
-19 
-20 
-21 
-23 
-25 
-26 
-27 
-28 
-29 
-35 
-36 
-39 
-40 
-42 
^3 
-44 
— 45 
-46 
-47 
-49 
-50 
-54 
— 55 
— 58 
-61 
-62 
-71 
-73 


Percentile 

Score 

25 22 
23 87 
23 42 
2297 
22.32 
21 62 
21 n 

20 72 
19 82 
18 92 
18 47 
1731 
16.22 
13 32 
1396 
12 36 
12 16 
1171 
10 81 
991 
836 
811 
766 
731 
676 
6 31 
5 40 
430 
405 
360 
315 
2 70 
180 
135 
90 
45 
00 
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TABLE XXXV 


PfipcEVTUx Scale 
Cowell Personal Distance 


Percentile 

Score 


Ratt 

Score 

159 

161 

173 

196 

200 

205 

210 

211 

219 

220 
222 
233 
237 
240 
252 

256 

257 

259 

260 

265 

266 
267 
271 
274 
281 
282 

283 

284 

285 
289 

294 

295 
300 

311 

312 
315 
319 


99 34 
98 68 
98 01 
97 35 
96 69 
94 04 
93 38 
9271 
92 05 
9139 
9073 
90 07 
89 40 
88 74 
88 OS 
8675 
84 10 
83 44 
82 78 
82 12 
8146 
80 79 
79 47 
78 81 
76 16 
75 50 
74 17 
73 51 
72 85 
72 18 
70 20 
68 87 
68 21 
65 56 
&190 
64 24 
62 91 


Raw 

Score 

321 

327 

329 

331 

333 

335 

336 
344 
347 

351 

352 
369 
371 

375 

376 

377 

378 

379 

353 
334 
355 
357 
359 
361 
363 
366 
3S0 
381 
3S2 
38-4 

385 

386 

389 

390 

391 

392 
395 


Percentile 

Score 

6159 
6093 
6026 
59 60 
5894 
57 62 
5629 
54 97 
54 30 
5364 
52 98 
4570 
4503 
44 37 
4371 
4305 
4106 
4040 
5166 
5033 
4967 
4901 
4834 
47 68 
4702 
4636 
3974 
3841 
3775 
3709 
3676 
3510 
3444 
3377 
3311 
3245 
3179 


Raw Percentile 

Score Score 


396 

398 

400 

403 

412 

413 

416 

417 

418 

419 

420 

421 

422 

423 
423 
426 

428 

429 
431 

433 

434 

435 
439 
415 
455 
4oi 

469 

470 

471 
4 82 
495 
196 
500 
503 
509 
541 
636 


31 12 
3046 
29 80 
26 49 
25 83 
2316 
24 50 
23 84 
23 18 
2119 
2053 
19 57 
19 20 
17 22 
16 56 
15 89 
15 23 
1457 
1391 
13 24 
1258 


993 
9il7 
793 
7218 
662 
596 
5 30 
164 
39" 
199 
132 
66 
00 
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SCORING TABLES 



AHi-ch Ciqicnfcr, “Stfcngt}* Tcs^^n^ In llie First Tl»r«-e Gndts,* Research Quarier/i/, Vol 13, No 3 (October 1942), pnge 332 
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table xxxvm 


AcmE'iMEiT Scales ron the Kehtot Motok AtiLm Test 
FOR Ilioii School Girls • 
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table xxxvin (toO 
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SCORING TABLES 
TABLE XXXVIU (Con!.) 


AcHIE\^lI£^T Sc-^EEs roB tuf \tivTc>N Motor Abiutt Test 

FOB JIlCII ScJIOOL Gim-S * 











SCORING TABLES 


TABLE AX.U\ 


McCloy’s Proposed I>nj!sio%-> foe CLcs-tncATios Isojces* 
Classifiectiea Iitdtx l-~lh^h SehcKil 
Bangs 6S?-9.>3 


Class 

For a Snialt Cnnip 

CLias 

For a Larger Crou;> 

A 

800 and over 

A 

900 and o\er 

B 

860 

fi 

SL5 

C 

830 

C 1 

Slj 

D 

800 

o 1 

rsj 

E 

770 

® i 

7s5 

F 

7-JO 

r 

725 

G 



695 



« 

I 

i GG.*i 

1 G6-I and under 


C/oM>)lca(idn Jndtx I — Junior High SekoM 
nangc &10-900 


Class 

Tot ah Gn»ups 


S73 and o^er 

B 

845 

C 

8Ia 

D 

785 


757 


725 


695 


60.5 

I 

C6S and under 


Clasnjieotion Inhi H — Coiltge 


Class 

For a Small Croup 

rJi«s 

I or a Larger Group 

A 

570 and oier 

A 

5<U) and mer 

U 

530 



C 

D 

530 1 

529 and under ^ 

D 

K 

'>20 

51«>aml under 


;«.fa /H-rwf-'i- >'"« 

Chiw 

For a Small Group 

rtiM 1 

[ Fur a loiT'-f 


- - • ’ ■ " ~ 

, 

275 and over 

V 1 

275 and met 



B 1 

200 

L 


C 

245 

jj 

24') 

D 

230 


233 

E 

215 



F 

200 


215 

G 

1S5 

1 ” 

205 

II 

1S4 and under 

J'»5 



j 

K 

J);| sej under 

ptt** 


Cfo >, r «« f * cad 
5 Cro/«9 and Corar»n> 




SCORING T\BLES 


TABLE \L 


The Ncitso’? ind Coirs Cu^s-mCATiov Chabt tor Bots A^fo CtEts* 
(E3*inentary iod Junior Hish School} 


Exponent 

Height in Inches 

Age m A ears 

11 eight in Pounds 

1 

30 to 51 

10 to 10-3 

1 60 to 65 


52 to S3 

10*6 to iO-ll 

66 to 70 

3 


1 11 to 11-5 

71 to 75 

4 

54 to o3 

11-6 to ll'U 

76 to SO 

5 


12 to 12-6 

SI to 85 

C 

56 to 57 

£2~C to 12-11 

86 to 90 

7 


13 to 13-5 

91 to 93 

8 

5S to 59 

liJJto 13-11 

96 to lOO 

9 


14 to 14-5 

101 to 105 

10 

CO to Cl 

14-610 14-11 

106 to no 

11 


15 to 15-5 

111 to 115 

12 

62 to 63 

15-G to 15-11 

116 to 120 

13 


16 to 16-3 

121 to 125 

14 

64 to 65 

16-6 to 16-11 

120 to 130 

15 

octocr 

17 to 17-5 

I3I to 133 

16 

6S 

17-6 to 17-11 

]J)toI35 

17 

69 and over 

IS and over 

137 and orer 


- j - 


Scjs of Expoaestj 


CIs£$ 


&aa of Etpooeota 


Chss 
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TABLE \LI 
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table XU (Conf ) 




Final Cblumb a TlccorJ 



1 (TarRct Score) 

Scale ^ 

[First Columb a 




1 Total Score 
(Fargel Score) 

Total Score ! SOjards 

40 jar 1 
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502 


Criterion lit \ riHilliie DiAolWU Skill Ti 
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table xuii 
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TABLE XLW 

Fox Towek Test Fon College Wcxien* 

T-Scores for Craxvl avd Side Strokes 


T'Score 

Cn«] 

Side Strode 

T-Score 

Craul 

Side Stroke 


(Feet) 

(Feet) 


(Feet) 

(Feet) 

76 

50 

52 

51 

27 

28 

73 

47-49 

31 

49 

26 

26-27 

72 

46 

50 

48 

23 

25 

70 


48-49 

47 


24 

69 

43 

46-47 

46 

24 


68 

44 

45 

45 


23 

67 

43 

14 

44 

23 

22 

66 

40-42 

43 

43 


21 

63 


42 

42 

22 


64 

39 


41 

21 

19-20 

63 


40-41 

40 

20 

18 

62 

38 

37-39 

39 


17 

61 

36-37 

36 

38 

ID 

16 

60 

33 

35 

37 

15 

59 

31 

31 

36 

18 

57 

33 

33 

35 

27 

14 
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Anthropometry, 4*5, 127 
Apwplefic /wbitus indnJdunl, 140 
Apparatus, cost of, 41 
Appleton, Lloyd 0 , 03, 388, 380 
Application, measurement, 100-419 
homogeneous grouping, 410-18 
individual differences and, 400-401 
and individual needs, 401-12 (see also 
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social adjustment, U2-16 
to sport and athktic sVills 418-19 
Appreciations 

cultural, 20 21, 319 
for girls 24 

and skills, 311-23 (sec also Skills) 
Archery, achic\ ement scales m, 498 501 
Archery tests, 325-26 
Aristotle, 23, 27 
Armed forces 

motor fitness tests of, 222 27 
admimstcnng 223 26 
evaluation of, 227-28 1 

swimming test, 311 I 

Arm strength, 193, 288, 290 
Armstrong, D B , 121 
Army-Navy NRC Visual Committee, 81 
Army Physical Efficiency Test, 227 
Ashton, Dudley, 311 
Assistants, testing 387 
Asthenic Individual. 140 
Athletes, Strength Indices of, compared 
to non athletes, 284'83 
Athletic ability 
and posture, 151 
of somatotypes, 145-46 
Athletic Badge Tests, 283 
Athletic indisidual, 140 
Athletics 

contemporary interest in, 321 
and spectator sports, 9 
Athletic Strength Index, 211, 213 
Atlas of Men (Sheldon), 141, 142, 145 
Audiometer 
group, 90 

pure tone, 89 90, €1 
standards for, 90 91 
tests with 

administering, 89 90, 91 92 
evaluating, 90 91 
Auditory tests {sec Ileanng tests) 
Auxodrome, 130, 133 
Average, 428 (see also Mean) 
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Back and leg dynamometer, 187, 189, 196 
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Back Iffl. 1S7-88 
Back roll, 303 
Badminton tests* 
dear test, 327-28 
rrcnch's, 320 28 
of knowlctlgc, 301-62 
LocMiart-hfcPhtrson, 328-29 
serve test. 326-27 

Daldwm-lVood age height weight tables. 
128, 139 
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Bancroft's Straight Line Test, 151, lo3 
Bancroft Triple Posture Test, 152, 153 
Bannister, Roger. 95 
Barach. J H , 98 
Barach Energy Index, 98-99, 117 
Barnard, Henry, 5 
Barrow Motor Ability Test, 298 
Bartcll, Joseph A , IM 
I Bartlett, Neil R, 81, 85 
Raxuch Committee on Physical Medicine, 
150 

Basal metabolism rates, 147 
Basal metabolism tests, 41 
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Kelson’s, 320-30 

Basketball teams, erjiialmg, 286-87, 333, 
393 9} 

Basketball tests, 330-36 
for Wys, 330-34 
Johnson’s, 331-32 
Knox. 332 34 
Stroup, 334, 502 
for girls, 288, 334-36 
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Basketball throw, 234 
Bauer E A . 373 
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Behavior, social efficiency and, 18 
Behavior rating scales, 257 63 
Blanchard’s, 258, 259 
Cowell Social Behavior Trend Index, 
258 60, 261, 262 
McCloy’s, 258 

precautions m using, 260 63 
Behnke. A R , 122 
Behnke Step Up Test, 110, 111 
Bell Adjustment Inventory, 273 
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Benton, Rachel Jane, 341 
Berkeley Growth Studies, 247, 315 
Bernreuter Personality Inventory, 272 73 
Betts, Emmet A , 81 
Betts test, 81 
Binet Simon Test, 30 
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Chest svidlh. meisnnng. 1^. ' 

*^^arpenter Stanshury Test for, 294 9a 
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212, 227, 240, 288, 337 
ClarVe Case Stud) Form, 403, 404 
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Carve Shirs^^mctcr, IFf StXrCum^tive H..W, Fecord 

Classes, scheduling pupils for. 381-82 49 

aassification Index ^nlent of 456 

age height weight, 305.6 ^ntmgeney. for, 11“ 

MeCnyT, 292. 294, 295. 300, 305 6 If UO 
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multiple 457 
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reliability and 35 
strength and cardiovascular tests 
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table, 36 __ M 
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meaning of, 449 50 
multiple and partial 457 
product moment (f) 4a0 51 4^ 

special methods of computing 4o0 
57 

written test 51 

zero-order computing 450-0^ 
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Couned on Physical Thcrap) 90 
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Cousins, George F , 197 -.40 
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265. 207 , , 
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268 

percentile scale for, 491 
Cmvdl Social Ailliiilmcnl 
cenUe ic«le lot 
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Craig Margaret B 139 
Crampton C Ward 9^ 4o9 j, 

Ctampton Blood Ptosis Test 97 98 U 
112 117 
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Crane Marian M , 86 
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Critical thinking as 
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Drop-off index, 118 
DuBois, Kenneth B , 288, 417 
DuBois Body Surface Chart, 109 
Dukelow, Donald A , 71 
Dunbar, Ruth 0 , 151, 152 
Dyer, Joanna T , 32, 33 
Dyer Backboard Test of Tennis Ability, 
345-48, 366 

sjgma scale values for, 503 
Dynamometer 

back and leg, 187, 189. 196 
hand, 186-87 

Dynamometnc strength tests, 62 
Dzeno«agis, Joseph G , 372 
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Eames, Thomas H , 83 
Eames Eye Test, 65 
E Chart, 79 

Ectomorph, dominant, 142, 145, 146 

Ectomorphy, 141, 148 

Edgrcn, H D , 330 

Edgren ball handling test, 335 

Education, social, 252-53 

Educational balance, 6-7 

Educational Policies Commission, 19, 20 

EfBciency 

recreational, 916 18 
social (see Social efficiency) 

Efficiency Rating (EF), 104 (sec also 
Tuttle Pulse-Ratio Test) 

Ehrlich, Gerald, 41 
Eisenhower, Dwight D, 22, 58-59 
Elder, N P,158 

Elder Motor Fitness Test. 235-36 
Elliot, E C , 36 
Emory University Test, 298 
Emotional difficulties, 14-15 
Fmc^Jonal states, and cardiov'ascular 
tests 90-97 
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Endomorphv, 140 
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cardiovascular tests and. 111 
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muscular, 201-2, 222 
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drop-off index, 118 
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reliability of, 118-19 
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Endurance ratio, 1 17-18 
Energy, Barach Index of, 98-99 
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Ergograph, 5, 94 
Espenschade, 302 
Essay-type etaminations, 36 
Esslinger, Arthur A , 227 
Estabhshed test, as entenon measure, 31 
Europe, physical education systems of, 
4, 8 

Evaluation 
test, 27-31 

of written examinations, 49-52 
Everts, Edgar W, 189 
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and cardiovascular tests, 95, 98 97 

for diabehc patients, 59 

effect on physical fitness, 53-60 

following surgery, 59-60 

m heart cases, 58-60 

necessity for, 16-17 

special. 409 10 

Exercise rooms, and sdieduling, 382 
Eyesight, 77-79 (sec also Vision tests) 
importance of, 77, 78 
symptoms of defects m, 78 
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Facilities, recreational, 318 
Faculty members, as testers, 383 
Farmer, Damel S, 118 
Fatigue 

malnutrition and, 120 
muscle, measunng, 180-81 
resistance to, 13 
Fels Coroijosite Sheet, 335-36 
Field (see Track and field) 
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Field hockey knowledge tests, 364 
Fitz, George W., 166 
Flanagan, John C , 50, 272 
Flanagan, Kenneth, 104, 111 
Flanagan discnmmation index, SO 
Flexibility tests, 173-77 
goniometer, 173 74 
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trunk hip, 175-77 
evaluation of, 176-77 
methods, 175-76 

Football teams, equating for, 287 
Football tests, 337-38 
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by footprint angle, 171 73 
Iowa foot mechanics test, 171 
pam on pressure, 169 70 
Forced whisper tests, 88, 89 
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Haggerty Olson Wiclman Behavior Rat- 
ing Scale, 273 
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skill, 340 
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Handstand, 283 
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HaTd>,W G.88 
HarreU. Dean V . 448 
Harris Albert J , 87 
Hams, Jane, 290 
Haraard Fatigue Laboratory, 106 
Harvard Posture Charts, 151 
Harvard Step Test, 10o»7, 110, 111, 11— » 
113, 297 

benches for, 114 
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modifications of, 107-10 
norms for, 106 
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Hvtliaway, Gordon J. 189 
Hawthorne, Jesse J , 145, 146 
Heallli appraLsal, school, 66-77 (see 
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Mayshark Health and Safety Attitude 
Scale, 371 

Sex Knowledge Inventory, 373 
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project, 57 
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Hippocrates, 140 
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Hitchcock, Edward, 4, 126 
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developmental programs I 
and health guidance 406 
in physical fitness 401- 
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Testers, 197-98, 383-84 
Testing 

administrative adjustments for, 380-8- 
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medical exanunation before, 383 
organization for, 198*99 
personnel for, 3S3-84 
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